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A-l
APPENDIX A

GEOTECHNICAL SOIL TEST RESULTS

1 . .0 Permeability.Testing
Currently there is not an accepted ASTM test procedure for
cohesive goii permeability testing. A total of 12 constant
.head permeability test were performed using a triaxial cell
apparatus with a flexible wall membrane to reduce side flow
potential. The samples were isotropically consolidated at
confining pressures of 10 psi and tested at a constant head
of 4 psi (about 9,2 ft of water). The head pressure is
generally equivalent to a gradient of about 30.

A solution of 0 .0 1N CaS04 was used as the permeant to
roughly correspond to the natural salt content of the soils
and reduce potential clay chemistry changes associated with
using distilled water. The samples were back-pressure
saturated prior to conducting permeability measurements.
The permeability tests were conducted over a period of
about l to 2 weeks. The sample permeability value was
calculated by averaging the daily readings, Results of the
permeability tests are shown on Table A-l.

TABI£ A-l
OF rABORAIOR¥ PERMEABIUTV TEST RESUXJTS

Sample
——Ja*__
A16-SB02-24
A16-SEQ1-28
A16-SB01-18
A14-SB03-19
A14-SB03-27
A14-SBG3-31
A04-SB07-09
A04-SB07-26
A04-SB02-11
AQ4-SBG2-26
A04-SBQ1-23
A04-SB01-09

M y*3 Eepth
£i£§£i£i£ai£4SD _££fc]L

<3i 56-58
CH 65-67CH 45.47
CL 41,5-42.501 57-58
2; 57.5-58.5
& 28-2901 63-63.5CH 2fl~in*O Jy
CH -56-5801 53-55
Ck 23-27

Geologic p—Unit
T«/
"1W
pCJ

2
3
3
2
3

. . 2*»<J
3̂
2

lasticityTrv1*i>v— ** ^gJC

J *\43
37
^y36
14hU^

56
27
47
j *i47

--45"4fl**Q

Average CoefficientVertical Hydraulic
/X>*U**i* * -* ' ' - - ~ * * ^

4.3 x 10'
1.5 x 1(T7

3.2 X 10"9
3.3 X 1CT9

2.1 x 1<T9

2.0 x 10"9
1.7 x 10"9
2.3 x 10~9

3.2 X 1<T9

4.8 X 10"9

oo
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A-2

2.0 Plasticity Index
A total of 10 plasticity index tests were performed
following ASTM test procedure D 4318-84 - Test Method for
Liquid Limit, Plastic Limit, and Plasticity Index of
Soils, Tests were performed in duplicate to confirm test
results. Plasticity index test results are presented on
Table A-l.

3 .__Q Grain-Size Distribution
A total of 9 grain-size distribution tests were performed
following ASTM test procedure D 422 -63 ( 1972 ) - Method for
Particle-Size Analysis of Soils. Samples analyzed were
obtained from piezometers and monitoring wells installed
during the Remedial Investigation. Grain-size distribution
curves are shown on Figures A-l through A-6,

CVjc

oo
4 .0 Summary
Geotechnical soil test, were performed on select samples
during the soil boring program. Testing performed included
permeability test, plasticity index test, and grain-size
distribution test. Measured laboratory hydraulic conduct-
ivity results were generally less than 1x10 cm/sec.
One sample (A 14 -SB03- 19 ) was reported with a hydraulic
conductivity slightly above Ixio"7 cm/sec with a corres-
ponding plasticity index of 14 indicating the presence of
granular soils, such as sand seams and silt partings,

5,0 References
American Society for Testing and Materials (ASTM), Soil and
Rock; Building Stones. Vol. 0 4 . 0 8 , 1986 .
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ô 0) o o o ro o o >

c c c 1 1 i o o CO m 2 ni o o Tl OJ m m o r * „ m 0 r c ; c p >t 3 3 I n o 0 2 n r- co z p J * 1 ) 1 > »

/

007197



COBBLES GRAVEL
COAR3E 1 FME

SAND
COARSE ! MEDUM I FME SLT OR CLAY

100-
90

so
o 70

252 60CO«t
£ 50HzUJ0 40orUJ
°- 30

20

10

n .

U S. STANDARD SIEVE SIZES
3' 2* 1* 3/8" 4 10 20 40 60 100T
4
- ; (
• 1
i

„
j,(.•ii
- ; f
1

.,

-•

-

-

-

-

....

-

-
"•""
-

-

--

-

—

—

—— w

-_
——
— —
-._,

- —
—

- ——
- —

- —
-- — ,.
—— -
— — •»

—
——

f

— —
_.._ ——
—— .—
- — — -•]
-- — —
-- —— .-,„
.. — „..
• " —— ~
- — —
•—"--"

- — — •
1

• •

-

"
-
-

-

-

-
-
-

-
-
—

. .

- -

' •
-
—

-- .
—

~--

_

• • •

—
— -

-™
-,..-,.
. ——
— .

—.

—

-----
— • •—

• * • —
•

. .. .-. .

.. .._.

. ,.. —

.

1

-

-

\
-

'-
- • -

....

V
\... \
\\\.... A

.., .. .. *,,„. -- ~

-•— -

200

L\

[
1
1
f
1
1
f
t
f
!tf
J
iii

-
-

-- -....
..
...—

. . .

— -•

. . . . .•— --
--
-

...,. —
.. . —
-— —— . — .. • . , .*«...... — __„ —

• rm

... .-_«»_

-——— -

.„ . ————

, ., ————

- . ——

-

• -

._

,_.

-

'

-

„

.,

*.

^

...

"1

-

.-.

" "

-

--

-.-..

.~

,,J

——

-«

-

- .

' --

' - -

————

_ .,.„

..-.——

_ __ .

—— —— .

— ——

- ——

——— '

•"————"-

——— ,. .„_

- ———— —— -

~. ——————— r-

- iLf, .. Tm.,1-

——— ~- ——— __-

——————————————

-*•-.— », -«.+.-

———— . ————— „ ————

- —————————— —— -

' —————————————

——————————————

—————————————

0

10

20
30 0U
40 5

f-HJ50 CCI—
260 liJOoc

70 a
80

90
inn

100 10

FILE NO: 85-317
FIGURE NO :A-6
DATE: 3-30-87

T 0.1
GRAIN SIZE (MILLIMETERS)

GRAIN SIZE
DISTRIBUTION

(UNIFIED SOIL CLASSIFICATION)

0.0 T 0.001

BORNQ NO.

PD7

DEPTHCFT)

184

CLASSFI-
CATION

51 Sa

SYMBOL
———— -

0 0 7 1 9 8

007198



APPENDIX B

SOIL BORING SURROGATE TEST RESULTS

O
O

007199



. i u«te\r , I r n . . , Hnu' .- [ ' , ju , tV;^'.. Ml-.-. KJ i u Nu. <L .- ' I /

I Ut ' .UUTH SUK

5u«-rQ«jftt« Test. K»3«/lt,3 <

Water
Sampl e Mwtala Contwnf ,

Sample Depth Sample Vast [percent
No, —ft- Date Date ! <3>

A01-5B01-09 16 2-ia-Sfc 2-24-36! 3 7 . 0
A01-SS01- I2 2T 2 - J3 - ' J6 :V24-tJ6.' 14 . 5
AOl-SBOi - 13 25 2-19-B6 2~24-t36; 26 . ' ?
AOi-SSOl- 14 27,5 2-18-86 2-24-1361 1?. I
AO i -5B02-GE ? 2- 1 7-86 2--'4-So 1 1 9 . 4
A01-SB02-08 15 2-19-96 2-24-f36i 2 1 . 7
A01-5B02--12 22 2-19-86 2-24-86 ! 33. 2
AO 1 -SB02- 1 4 27 2- 1 9-86 2-24-86 ! 27 . O
Aru-SB03-06 1 1 2-20-36 2-27-86 1 23 .0
AC* I -SB03- 1 3 23 2-20-36 2' -27-86 f 22.9
A01-SB03-21 46 2-21-86 2-27-B6I 17. S
A01--SB03-25 54 2-21 -86 2-27-B^ i 27. 1
A01-SB03-60 20 2-20-8* 3-5-86 1 26 . 1
A01-SB04-06 ( 1 2-24-86 S.-Zr-tibl 22 .S
[UU-SB04-10 22 L'-24-B6 2~. :7-H6i 2T .2
HO1-S804-22 4>' -~24-8o :.'-J7-a6 ; IV. 4
AG1-SBQ4-25 S3 2-24-86 2-27-86! 2 6 . 9
AO 1 -8805-07 13 .3 3-1 0-96 3- 1 8-86 ; 20. S
A01-SB05-03 24 J-lo-tf6 5- l8-R6f - j7 . ^
AOI-SB05-19 4 5 . 5 S- 10-86 S-iy » £ i6; 13 .3
AOI-SB03-2I 4 7 . 5 S- 10-36 3- 13-861 1 6 . 6
A01-S&OS-22 50, S .'J-K.-86 3-18-B6I 17 .7
AOl-SE06-''»7 1 3 . 5 S- 10-86 3- 19-86 ! 1 4 . 0
AOi-3B'. *6-O9 -. ' .3- 1 I -U6 J-lW-fc&f *" ; ,3
A01-SB06-1S 47. S 3 - i l - i 36 3-13-86 I 1 6 . 9
AO'l-S6ui-21 S3. 5 3-1 . 1-96 ;~lS-6&! 1S .S
A01-BB06-24 5 9 . 5 3-J 1-36 3-J .S -B6J 23 -9
AOt-3506-63 22 3~t 1-96 3- 18-36 1 2 1 . 9
AH1-SB07-06 12 3-14-06 r-I^-Gti ! 2 < . ' . 9
A01-SB07-0" 26 1 - 14-86 T-l^-36,' 2 » . f
A01-SFJ07-21 52 .5 3-14-86 J- 1 9-8 A i 1 7 . 2
A01-SB07-22 54. 5 3-14-B6 Z~l'?~3<->', 22. 4
AOI-SB07-25 59 .5 3-14-36 3-20-86! 22.3
A01-SB07-64 22 3-14-86 3-26-36i 27 .6
AO1-SBOP-06 1 I , =v 3-2O-et* i *-26-SA 1 2 i ' > . "'
AOI-C iBG3~ lO 27 .5 ; * -20-Co "-: .o-36J 2 4 . 9
rtOl-SBOS-22 5 1 , 3 3-20-636 -5-26-B6: 1 9 . 7
A01-SBOS-2S 57,.^ T- , 'J < . ' -B6 3-26-861 31 . '1
AOI-SBOS-26 5* 3-20-Sa 3-2o-36 1 2 0 . 4
AU1-5B03-27 6 L . 5 3-2O-36 T-76-86! 28. O
A01-SBOS-28 63 .5 3-2u -86 3-2&-tS&! 2 9 . 1
AO1-SB09-06 1 1 . 5 3-24-66 -J -T t -36 ! 2 2 . 4

Arsenic
( OL»f?fl *: stct.

ICjnc. aav.

1 1 /5 56
PDL T^BW. ;r
BDt 32
BDL 42
298 31
BDL. 32
*DL 32
irc) 5S

KDI. 32
124 S3
BDL 32
BPL 32
14- ; 5'!
faDL ' U
Let. S4
E-DL 31-
BDL 4QE-D1. T2
1 2'.' S3
BDL 44
C'DL T=>

99 S"
i04 J_
T49 o2
127 36
BDL 72
114 32
12! 52

94 "2
106 4"
B13L 32
BDL 33
BDL 721 2^ (•-. r
&DL :;,^
BDL 5 1
BDL ."~
BDL 3T1 1 o •; :
BDL 32
! V ^S

Cnromium
tCL=88)

I std-
I Ct.-nir, d*v»

SOU 204
BDL ^04
Pl-L 204
DDL 204
BDi. 2O4
BDL 204
&DL ^OJ
BDL .:<."(
EDL -04
BDL 2*.'4
BDL 204
BDL 2'.'4
164 1M4f . t n ."•(
F-'lJL 1' '•'
&DL I i i4
&DL 204
BDL 204
E.-'DL 2d4
BDC p;04
BDL '.'04
BDL :>,'-
BDL 204
HUL 2U"
I 'DL 204
bQL 20-4
BDL 204
BDL 20*
BDL 20-1
BDI. 204
bDL 2 ( . '4
QDL 204
BDL 20-J
EDL 204nn. J04! - ; • • • - ' . ! • ;&DL 204
t<t)L 2'."l
DDL 2u-l
POL 2«-m;:87 204
DDL 20rt

CoppertnL*«C5i
atd.

Cone. d«v.

BDL 42
BDL •*»
&DL 42
BDL -12
BDL 42
BDL 4^

2S -12
BDL 42
BDU *2
BDL ^2
BDL 42
BDL 42

31 4T
HOL •( .
!.<!)(. 42
LiDL 42
SS 42

BDL 4^
&DL -V2
SOL .12
BDL 12
fut'L 42
PDL - 12
DDL 42
BDL 42
BDL 12
BDL 4?
fciDI . 4 .:
&DL 42

27 42
BCL ^2
WDL 4,;
DDL 42
6DL •(_

2 " •' ?ML. 4j
BDL 42
PDL 4.j
BDL 42
i ^ O L i :
fDL 42
i.' iT'L 't-

i
Led..;!

<OL- » 10 ! !ntd.
Cone. t^wv.

i2-* io2
BDL 162
3DL 162bcu . 1 . ^2
1BJ 16J
BDL 1 62
fcDL 162
BDL '162
156 I.i2
BDL 162
12!- 162
faDL 1^2
1 2r^ 1 62
1 2- 1 02
BDL 362
ISO IL62
BDL 1 62
IB7 16'.
BDL ( 62
BDL 162
DDL 162
BDL 16.7
US 162
BDi. K>2
1 -'S J 62
114 i 62
f Dl. i 62
12-1 Iib^
&DL 162
124 162
2-VL J 6 2 . I
1?DL 162 - 1
196 j t f »2 i
&DL 162 1j. ' ' • ' l i '• ,BUL is;:
BDL 1 .'>2
t*DL !.->.:
fclDL [61
BDI , J i2
DDL 162 •
169 l«2

Zinc
TL' 50)

af,d .Cone, dftv.

43 56
SOL 56
BDL "5a
SD' . 3o
bL'L 3o
BDL 56
BDL 36
BDL 56
BDL 3»
BDL 3 a
BDL 56
BDL S6
I 'DL !v.
1 .U1L &6
BDL 5ft
bOL 3^>
&DL S6
BDL 36
BDL 36
BOL ^6
BDL 56
BDL bo
BUL Sfr

3''' 56
:.<? 56

BDL 36BDL. :i.
*2 H6

t<DL &o
nDL E6
BDL 56
BDL 56

"J^J tio
BDL £6
1 5 1 . 1 . E. ' ,
fcmi . S6
BDL t^-.
BDI.. 56
BDL 36
I>DL ^6
BDL 56

"^1 wj "'•

} otal nf-c ims iCt •:
Hydr Di-jartjpnu

Cone . DL '

7 2
516 U i
3~6 1 1 :

lO-'O 22 '
I53u 10d I

10300 360 i
349 IS !

24 2 1
6320 36O !

242 11 I
104 5 :
-ll
f 4 ' !1 1 :<.. a-; i

1070 5*» !
BDL 2 i
BDL 2 '•
BDL 2 i
BDL 2 I
BDL 2
BDL 2 ,'
IJDu 2 '
BDL 2 !
I "4 i:) !

30 1O 270 •'2-1 r ,
31 2 i
4S 2 !

BDL 2 ;
BDL 2 !
6 Si..- 2

2S 2 .
BDL 2 1

'- 2 lDM. - :
It ^ !

BDI "' •2*j 2 ;
BiJL 2 ,
SDL 2 !&DL : :

1! 2 '

C 1 ) Total wei Det aw detect ! on 1 i mi ts. (3) ,i-ei gM. bssl is . i4l DL Jenocss detect ion i tmi t

0 0 7 2 0 0

007200



T .'- A3»o«:iat3s. Inc., Houston, KA File Mo. S5-.U7

KDPPtRS - SOUTH CAVAtCAOf : f l tT

Soil yurrogtJte Tiast Results <pp»n/

Sample Mc?tais
Sample Depth Swindle Tt?s>t
No. - f t - Date Date

A01-£c(09-07 24 3-24-66 3-31-86
W? 1 -SBr>9-2O 3 1 . 5 3-J4--86 -3-31 -86
fiOl-SSOV-24 59.5 3-24-36 OS 1-86
A01-SB09-26 63. S 3-2^-Sb 3-i'l -86
AOI-5£<O<?-27 60 3-24-So 3-3 1 -6s>
AO I -SB 10-06 1 1 3-25-86 3-27-S6
A01-SB10-O7 27 3-25-S6 3-27-36
AO:-SB10~17 at a. 3-25-86 3-27-36
AO1-SB1O-22 54. 5 "-25-06 3-27-St
A01-SB10-66 21 3-26-6e 3-27-96
A01-BSH-O6 1 1 .5 3-26-66 3-31-86
A01-SBII-O7 23 3-26-66 3-31-36
A01-SBH-I6 40.3 3-26-36 3-31-36
AOl-SBlt-?: £0.5 3-26-86 3~;i-36
ftOl -S3 12-O6 1 1 7-28-86 WA
A-0:-SBI2-19 47 .5 7-29-66 ^
'A01-S&12-21 52 7-28-B6 NA
AO I -SB I 2-26 6 1 . 5 7-23-36 NA
A02-S&01-05 f . i .5 3-3-B6 3-6-66
AO2-SBO1-C'7 2 1 . 5 ~-.~-S6 3-6-36
A02-SB01-OS 24 3-3-06 3-6-S6
A02-3B01-K' 25 3-T-06 3-6-86
A02-SB02-05 9.5 3-3-36 3-6-86
fta2-S&n^-u. i ; ; .5 3-J--W6 S~6-y6
A'.v2-SyOZ-OB 22. 5 3-5-96 3-a-B6
A02-S002-OO 24 T-3-S6 3-6-36
A02-&B02-U ^a S-3-S& 3-6-5=
A02-SBO-2-61 21 3-3-S6 .T-o-86
A02-SB03-07 [ 3 . 5 3-4-S6 3-6-06
A02-SBO3-OS 23.5 3-4-86 3-6-86
A02-SBA3-21 52. a 3-4-36 3-6-S6
A02-SS03-24 59 3-4-96 3-6-86
A05-SBOI-O5 9 ?-25-So 2-28-S6
A03-aeOl-OS 15 2 -25-86 2-2S-So
^u3-SPO t -09 2" 2-25 -S6 2 -23-66
A03-eB01 -i i 27, 3 l'-23~U6 2-28-8o
A03-SB02-O3 7 2-25-86 2-2=1-56
(4O3-SB02-CJ5 10. 5 2-25-36 2~23-sJ6
A03-SB02-07 23 2-25-86 2- 28-06
A03-SB02-09 26 2-25-86 2-2B-86
A03-SBO2-61 20 2-25-66 3-5-36
A03-SBOT-OS 9 2-26-36 "-5-^6

W*(.ar
Content- ,
percent

• 5S

22.3
14. 1
C-3 > ̂
23,9
32. S
21 .3
28. 3
17 .7
3 1 . 7
25. 3•IT ->
. .4. -I
14. j
2S .9
2*. 7
2 ? . O
23.5
23.8
1^ .0
I1?. 6.
2 1 . 4
2^. 9
IE. 1
2 1 .4
21 . ?
25, "
24. 7
2*. 7
2-"« ̂ "
1 ^ .3
3. 1

43. 7
21 .0
2'J . 3
26. "
2b.'.-
16 .6
-1 .^
30. 4
22 .4
28.8 !
' 9 . 7 |

Arsern c(Dt-e?)
std.

Cone. ae;v.

BDL 32
BDL 48
BDL 32
&DL 32
&DL 32
BDL 5 1
BDL 32
EDL 3=-'
BDL 32
&DL 32
BDL 3B
BDL 32
9! So
92 41
MA N^rJ^ N-t
NA NA
NA NA

?DL 43
161 51
BDL "2
BDL 32
BDL *n
BDL -»~
&DL '3BDL ~r
EDL 53
0DL 32
109 SI
1 06 o2
93 53

BDL -72
&DL ES
235 51it * rr
BDL _-2
PDL 4T
I 'JO 4=)
E>DL ~2
BDL 32
&DL 3~
DDL S-i

Chr oinium<m--sa>
! atd.

Cone. dev.

1 40 204
DDL 2u4
1 5 -' 20 <*
E-fDL 204
SDL 204
BDi. 20 d
BDL 204
E!'DL lt.»4
lol 20-
23-.' 204
PDL 204
BDL ?0'i
&DL 204
BDL 204

r\JA NM
NA NA
NA fJA
NA Nrt

127 204
1"7 204
&DL 20-L
134 20-1
d~4 204
BDL 2. -.4
bDL 2'.'-i
!S4 204
BDL 2O4
BDL 20-
&DL 204
BDL 20-
BDL 2t"":BDL ;>j-i
pDL 204
BDL 20-J
BD: 2'"'-
&DL 204
BPL 2i""i
BDL 20*
BDL 20-1
140 204
B'DL 20 '1
BDi. 2'-">

CoppSh*<DL-je-- strf.
Cone. dev.

29 A ?
DL'L 42
BDL 42
SDL 42
BDL ^2
BDL 4_-
BDL 42
&DL ^2
•I*. "2

BLL 42
BDL 42
Bf.il * 2
BDL 42
&OL 42

NA NA
Nft N^
NA NA
Nrt NA

E5DL 42
BDL 4 ̂
PDL •'-
t UL *2
BDt. 4-2
BDL ^2
BDL 42
I^GL 42

39 42
BDL 42
BDL 42

3^ 42
3i 42

BOL 4:
BDL 42
SOL 42
PDL •]-
t<OL 4j
PHI.. 42
BDL 42
DLL -2
fiCL
BCiL ^2
&f.'t 42

LU.?iJ
fill - - (O IJ

St 1.
Cone. de^v.

BDL 162
111 I a2
BDL 162
BDu 1 62
t^LlL le>2
I 2V 162
BDL 162
330 162
I'DL Io2
BDL . 162
iJCL : 162&DL 1^2
SDL 162
&DL . 162

NA NP
NH ' NA
Nfl NA
(Vfi NA

!7* : 162
169 ; 162
134 , 1 0 2BDL 1=.;
RD1 , ' 1 f -
BDL I a2
BDL 16C
BDL . J 62
pr,(. |162
L-OL [1 62
146 |t 6 2
261 3o2
130 , -162
BDL ! Io2
IS* 162
BDl l*»r
EPt, ! 16^
0DL la?
PDL. ; JoJ
loo ! 16.1
&DL 162
1 K.2 1 6^BDL x»2
J 1 "5 ! 62

l i ift,;DL=:OJ »tj.
Ccnc. dev.

&&£, ^P
fDL 5«
BDL 56
SOL 56
BOL 36
BDL 5o
BDL 56
17 56

BDL 5a
BDL 36
BDL Zo
&L't Sa
32L 36
BDL "ie-

^fA HA
Nrt MA
1 W NA
NA £MA

BDL 56
r>i 5o

6£>i_ 56
BDl- 5a
HC'L ?»
SOI ^6
BOL So
BOL 56
BDL 56
PDL 56
E-OL 5e-
BOL S6
&UL Ea
BDL £6
&DL 5&
SOL 5»
C-CL 2=.
fOL iie
BDl »•»
BDL Se,
BOL SoL.-DU Sc
fcUL 36
fc<0!. 5a

KT-tai flro-i-.- . -
Hyd/" oe.it MW;- i

! Cone. t'L

5S
734O 2 7O
SDL 2
SCL 2
BPL Z
BDL 2
BDL 2
BDL 2
BOL 2
SOL 2
SDL 1BDL ;:
&DL 2
SuU -
BDL T
i.'DL 2
Si L 2
BDL 2
SDL 2
BfL
58= 1 3
339 ! J
BL'L 2
SDL 2
BDL 2ia : :

;
22 2 ,

SU- 2
6ilo Io2
2Sii i.' 3 9 Ie.ot r -
«4 BO lOS '
1260 S~ -

157 ; : ;
36 2 ;

C.O"> " '
142
^2 2 '

*5~L l:.
',' .*> ! I

:26O'.- T4-.

cu Total .2. ' 5DL Jenc-CeJS l im i t s . CO) D r y wsighr.
0 0 7 2 0 1

<4> OL denote-., aeti.-ctii?n
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f 'OPPFRS - SOUTH CAVriLCADE S tTE

Sm I Surrogate Test Results (ppmf

Sample tfstals
Samp I e Depth Sampl e last
No. -ft- Date Date

AOS-G3O1-19 SO. 5 4-30-36 f?- 12-86
A05-SB01-20 52 .5 4-3O-I36 f- i2-a6
A05-SBO 1 -24 60 4-3O-B6 5- 1 2-96
A05-SB02-08 16 5- 1 -86 3- 12 -86
AO5-SB02-IO 24 5-1-86 5-12-86
A05-SB02-18 42 3-1-66 5- 12-36
A05-SB02-2 1. $7 .5 3-2-66 5-12-B6
A06-S801-02 3.5 4-22-96 5-1-86
A06-53QI-16 39 .5 4-22-B6 5- 1 -B6
A06-SBOL- 19 45 .5 4-22-S6 e> l-S6
A06-SB01 -28 63 d-^2-96 5 - 1 -86
A06-SB02-C6 12 4-24-86 E-i-36
A06-SBO2-09 24. S 4-24-B6 S- 1 -B6
A06-SB02-15 41 4-2-1-86 5-1 -So
AO6-BB02-20 50 .5 -i- 24—86 5-1-B6
A06 -SB02-26 62 . 5 ^-24-86 S- 1 -86
A06-5BO2-28 66 .5 4-24-96 t:-l-S6
A06-SB03-02 3.5 4-23-86 5-2-86
rt06-SB03-08 27.5 4-23-86 ^-2-86
A06-SB03-19 5 1 . 5 4-23-86 5-2-86
AO6-SB03-24 63 .5 -1-2S-B6 5-J-66
A06-SB03-2 1:; 64 . E 4 -23-86 1-2-Q6
A07-SBO1 -O2 * 4-25-Be. 5- 1 -36woy-dfcioi-u/ i .:.. b «--'j j-86 s-i-ti6
A07-SBOJ.- 14 35 4-25-66 5-12-86
n07-SBOl-2U 48 .5 "-2S-B6 5-1-36
A07-SBO I -28 66 4-25-B6 5- 1 -B6
A07-SB01-29 6? 4-25-86 5-1 -86
A07-3BOI-65 21 4-25-B6 5-L-86
AO8-SB01-O1 3 4-23-86 5-1-86
A08-SBO1-07 29.5 4-2"J-B6 5-1-86
AO8-SB01-18 52 -1-23-0^ 5-1-86
AOC-SB01-24 62 .5 4-23-86 5- 1 -86
A03-SB01-25 6Li. 5 4-23-36 5-1-86
A08-S&01-64 21 4-23-66 5- J -B'j
A08-SB02-t.'& 1-' 6-ly-t*6 r^A
AOS-SBO2-09 26 . 5 6-1 0-86 NA
A08-SB02-17 42 .5 6-lO-d^ NA
AOG-^^02 -27 02 6- 1 0-»h NA
AOS-5B02-30 66 6- 1 1 -QA NA
A08-SB02-65 21 6-10- B6 T-IA
A08-SBO3-05 1 0 . 5 7-21-96 HA

Waiter
Content ,
percent

C)

20 . 7
27. 5
23 .5
2 2 . 4
2 3 . 9
20. 1
1 9 . 1
20 . 0
1 0 . 2
1 9 . 0
24 . 0
1 3 . 9
25 .3
15 .9
1 3 . 4
22 . •*
">T *7
53. Q
2-1. -5
21 . 7
27 .6
^O "*16. a
IV. 2
26. 5
4. -' . 6

21 .9
29 . 0
22 .6
' 8 . 3
2 1 . 9
19. 4
22. "J
2O. 2
24. 6
24. u
2"-. 4
1 ' " ' .2
2 1 . 6
2 1 . 9
3 1 . 0
1 6 . 9

Arsenic
<DI . .« @Qi

3t«J.
Cone . dev.

BDL. 32
BPL 32
&DL 32
292 37
BDL 32
^ *56

BDL 32
BDL 53
110 50
SDL 32
102 T6
BDL 54
BDL 32
BDL 46
BDL -4
1 ' J - t 3-fJ
BDL 32
BDL t,v
BDL 32
D'JL 32
EOL 3i:
;.(DL 32
BDL 54
BDL 51
BDL 32
BDL ;2

90 4u
BDL 32
bDL 32
BDL 50
BDL 32
BDL 32
1 3B 32
I 'OL 32
L'Dl. 31'

NA NA
NA NA
NA NA
NA NA
NA N^-
NA NA
NA IN A

Chromi urn
'DL«LiB>

Stu1.
Uant r . dev.

BDL 204
BDL 20-i
BDL P04
&DL 204
BDL 204
DDL 1XI4
BDL JO 4
BDL 204
BDL 20-1
DDL 204
BDL 204
POL 204
F iDL 204
BDL 2^4
PDL 2 U^i
DDL 2U4
BDL 204
bDL 204
LiDL 20-^
DDL 20-1
BDL 104
BDL . .C '4
bDL 2<.»4
DDL 20"
bDL 204BDL ::oi
BDL JO 4
ELL 2i>4
190 20 ̂
BDL 204
BDL 204
BDL 2O4
BDL 20*i
BDL 204
BDL 204

Mr4 NA
NA NA
NA NA
NA Nft
NA NM
NA NA
NA MA

Copper<DL^ ; j5)
•ata .

Cone. dfv.

BPL 42
DDL -12
DDL 42
SDL 42
BDL 42
DDL 42
BUL 42
BDL 42
b.'-'L -12
SL>L 42
BDL 42
BDL *2ret 42
BDL 42
bDL 42
BDL 42
BDL 42
DL-L 42

43 42
I'? 42

BDL 42
BUL 4 2
BDL 42
BOL -1 2
& L > L . 42
KOL 42
BDL -i 2
BUt, 42
BDL 42
BDL 42
BDL -12
IJOI , 42
HDL 42
BDL 42
DHL -' 2

NM N'-
NA NA
l-ift WA
NA NA
Nfi t*lrt
NA NA 1
NA NA

Le*d
(DL-loh

' std.
Cone, i dav.

SDL 162
BOL , 162
BUL | 162
BDL i 162

94 1 62
141 162
&DL 1 a2
173 162
120 162
BDL 1 62
1 73 1 62
150 I6J
bDL 1 62
bDL . Iii2
BDL 162
BDL 162
BDL 162
141 1 62
bDL • 162
BDL 162
fcPL 1 62
BDL 162
L21 . Sn2
L<DL , 162
B D L • • 1 6 2
& D L = • 1 6 2
169 : 162
BDL , 1 62
125 ' i62
frOL 162
bDL . 162
BDL 162
BDL ' . . 162
BDL • Io2
BDL ' 1 - -2

NA i . Ni4
NA ' " NA
NA NA
NA NA
NA • - NA
NA NA
NA . NA

Zinc<DL = :O )
<-il:d.

Cone. dev.

BDL 56
BDL 56
BDL 56
BDL 56
BDL 56
SDL 36
L<L'_ 36
BDL 56
BDL 56
SDL S6

43 56
bDL 56
BDL 56
&DL 56
BDL 56
BDL 56
BDL 56
PDL 56
EDL 56
BDL 56
PDL Si
BOL 56
PDL 56
SOL 56
PUL 56
£<OL -56

32 56
BDL "i6
BDL 56
&DL "56
L'DL 56
L!£X 56
bDL S6
BDL 36
BL-L ^6

NH NA
NA rJA
NA NA
NA NA
NA NA
NA NA
NA ' TA

t 'Jtai Aroraa- ;c
Hydroc irboi - _
Cone . DL

55 _BUL j
SDL 2

6 2
BDL 2
BDL .:
BDL 2
I&4 2
SDL 2
** J —

BDL 2
2 1 1
BDL 2

12 2
140ECL ::
BDL 21 30 ;:BDL n
145 2BDL :BDL ;:

2150 "5.-*
942 f-i

10 ' :^.q —
l "•*

SDL 2
71=/ wJ —

PDL 2
&DL 1

32 2
BDL J
fCL 2
•13 1

BDL 2
PPL

12 2BDL ;
flDL 2BDL ::•
DDL 2

>t' i!5 detection liiiats.
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- Kat- r l i f f •*-. ate j- , I nc . , H'.3ustan, T(j,;si3 MRA f ' lLe No. 85 -'M

F OPPERS - SOUTH CAWiLCAD-T S ITE

Soi l Surrogate last
I ) , (2 )

( ppm)

• IS- .

Sampl e Petals
Sample Depth Sampi e Test
No. -ft- Date Pate

A03-SBO3-OS 17 . 5 7-21-86 NA
AOS-SS03-27 Sc: 7-21-86 Nr",
AO&-SS03-2B 57. : ^ 7-21 -66 NA
A09-SB01-06 13 4-29-86 5-12-86
A07-SBOI-17 42 -1-29-36 5-12-86
AO9-SB01-20 4!3 4-2^-86 5- 12-86
A09-SB01-1-4 55 4-29-86 5-12-B6
A09-SB01 -29 65 4-29-86 5-1 2-86
A09-SB01-65 21 4-29-36 5- 12-B6
A09-SBO2-02 2.5 5-7-36 Nfi
A09-SS02-09 21 5-7-36 NA
A09-S0O2-17 37 5-7-86 NA
A09-SB02-22 •" 5-7-S6 NA
A09-5&03-0c: 13 .5 7-B-3& NA
A09-SB03-08 '0.5 7-3-B6 NA
A09-SB03-I3 40 .5 7-8-56 NA
A09-SB03-23 62 7-=?-B6 NA
A09-SBCT-24 64 7-9-86 NA
AQ9--SB03-25 66 .5 7-9-86 NA
A09-SB03-62 21 7-3-36 NA
AlO-SBOl-or 3. r 4-17-86 4-26-36
AIO-SB01 .-03 15. -5 4- 17-06 4-21J-06
ASO-SB01-O9 27.5 4-)7-B6 4-26-36
M10-S&01-2! 5u.:3 4-i/-dQ 4-26-d6
A10-GPOI-22 53.5 4-17-86 4-2Q-B6
A10-SB01-27 65.5 4-I7-S36 4-28-66
A10-SB01-29 - ' 1 .5 4-17-86 4-28-86
AIO-SBQ'2-04 7.5 4-18-86 4-28-86
AK—5B02-OS 15 4-J8-86 4-2B-86
A10-SB02-09 26.5 4-18-86 4-28-S6
A 1 0-SB02- i I- 34 . 5 4-1 S-96 5- 1 2-36
A1O-SB02-16 42. 5 4-LG-06 4-28-36
A10-SB02-26 62.5 4-18-S6 4-26-86
A1C-S&02-30 70 .5 4- 13-86 4-2B-B6
AlO-SB<*)2-32 75 4-18-96 4-2B-S6
A 1 0-SB02-6 ~ 21 4 - i O-S6 4-2S-S6
AIO-SB03-08 15 5-21-S6 NA
A10-S&03-09 22-5 5-21-36 NH
A1O-SB03-23 59.5 5-21-86 NA
A10-SB03-7J3 63 5-21-B6 NA
A10-SB03-27 67.^ 5-21-86 NA

Wdter
Con r. en *• .
pw( cent

( 3 )

20 .7
2O, 2
23 .2
18. :
18 .7
It?. 7
19. o
26.0
20. 3
12. S
26. 8
10 .4
IS. -s
2'.*' . 9
29. 9
IS. 2
25 . 5
22.2
27. 1
30. 7
3 b . 3
22. T
29 .4
1 f • /

27 .0
25 .0
3-i. a.
14, 3
25 , :.'
24.0
30.3
16. 2
25. ̂
3 1 . 6
2". 3
26. d
25 .2
22. 7
23. 7
3t i . 15
29. 5

Arsenic Ch-rami urn
(DL-*Sf?) (DL=SB 1

i std . i std.
Cone. di?v. Cone. dev.

NA NA
NA NA
NH NA

BDL tl
BDL --2
BDL 47
BDL 45

97 o2
BDL SO

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA

BDL 53
144 51
BDL 32
fJJL J.2
BDL r-2
fcDL 32
BDL 32
BDL 43
BDL 52
BDL 32
PDL 32
BDL 54
109 34
BDL 32
Er'_ 3T
5DL 32

NA NA
NA NA
NA NA
NA MA
NA NA

NA NA
NH NA
NA NA

BDL 204
!."<DL 2<">4
BUL 20-1
BDL 204
BDL 20*
BDL 204

NA MA
NA NA
NA NM
NA NA
NA rjA
NA !4A
MA MArJ^ IJA
NA NA
NA NA
Nfl MA

BUL 204
BDL 2( . '0
DDL 2< '4
BDL 204
DDL 204
&DL 204
BDL 204
BDL 204
BDL 204
BDL 20 a
BDL 20'1
&OL 20 -i
BDL 204
i?DL 204
E PL ~V'4
1 4 / 2^«
NA WA
NA NA
NM NA
NA NA
rjA NA

Cupper
1 std.
Cone- dev.

NA NA
N.--I NM
NA NA

BDL 42
HDL 42
BDL 42
BDL 42
BDL 42
BDL 42

NA NA
NA NA
Nrt NM
NA NA
NM NA
NA NA
NH NA
NA NA
NA NA
NA NA
NH NA

BDL 42
BDL 42
31 42

BDL 12
L [} ' . 4 2
BDL 42
BPL 42
BDL 42
DDL 42
BDL 42
f'DL 42
BDL 42
BDL 42
BDL 42
PDt . 42
BL'L 42

NA NA
NM NA
Ni-:> WM
N/'r NA
NA N,-1!M10-S&04— ;i8 16 a-i-86 NA : CT. 1 : NA NA M,. WA : N,-' nr,

LaaJ ' Zinc
(DL^J'M :• . . .DL-'O)

s td . ' sta.
Cone. dev. J Cunc . dc?v.

NA NC. i NA NA
NA N^ ! NM NA
Nfl i NA ; NA NA

176 !62 i BDL 36
frDL Jo2 1 HHL. '--6
BDL ; 162 ! DDL 56
I2o 162 r &DL 56

•BDL i 162 ! BDL 56
151 ! 162 ! BDL 56

MA NA ! NA NA
NA NA I NA PJA
NA NA I NA NH
NA NA i NA NA
NA NA ! NA NA
NA N'A ! NA T!A
NM n\'\ ', NA MA
NA NA i NA NA
NA NA 1 MA NA
NA NA ! NA NA
NA NA ' NA NABDL :62 i 347 56

103 ; 162 : ?DL 56
BDL ' 162 ,' BDL 56
BDL i 162 ! Blit Si
BDL < ' 1 6 2 ! BDL 56
BDL . 1 6 2 i BDL 56
BHL , ' 1 6 2 ! BDL 56
BDL ' : 1 6 2 ! BDL 56
14^ i ' l 62 i SDL 56
PDL , : i62 ! &DL 5^
PDL . 1 162 i BDL 5ft
1 19 : i62 I EDL 56
fcDL 162 ! BDL 56
BDL ; ' | io2 ; BDL 56
BDL • JA2 : BDL 56
bfJL ItoiJ i BDL So

NA i: : T4A t NA NAKM ; r?M ; WA TJA
NA ! ! NA ! rJA Nrt
NA \ NA ' N'ft -MA
[MA NA 1 NA MA
NA : WA : NA Nri

i at a i nr oma *: i c
Kydroc .srbons
Cone. -'L

BDL 2
11

BOL 2
&DL 2
&DL
BDL 2
BDL 2
BDL 2
DDL :

38 2
BDL 2
BDL 2
BDL 2
20. T 3 J25 r
BDL 2
&DL 2
BOL 2 .
&PL 2 ,
40.? IS J

1460" 4Of, I
SOI' 9
91' 2 '

767 ia I
BDL 2 '
BDL 2 •'
BDL I :
188 IS '
IO1 ~- /
22 ~ !

3 241 ; ;
BDL 2 1

4 — JDDL : :
BDL 2 :
BDL 3

4*S J '9~ :• :
11 2 .

SDL 2 '
Bl'L -

(1) Total weight &asis. (2) BLJL denotes below detection l imits . <"- • > Dr ,- n&iqht oasi^. < * t > DL derintss detection limits.

: , . 0 0 7 2 0 5 , _ _ _
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Associates, T i t c . , I fuuit.jn , 7e; :as riF:A r': l«? no. 3-31 "

KOPPEK3 E STTE

Sai 1 Surrogate Test Results (ppm»

Water
Sampl e? (fetal s Consent ,

Samol e Dep t it Samp I e Test i per c: sot
No. --ft- Date Date : C~>

AIO-SBO4-I3 23.5 9-4-86 NA i 25. «
AIO-SB04-23 45. 1:; 8-4-96 Nr. ( ' 3 - . - J
A10-S&04-31 6 1 . 5 e--4-9t- NA f 27 ,0
m I-SB01-07. 6 4-^-36 4-^1 -86! 14 , 1
AIJ-SBOI -US IS. 5 4-9-B6 4-21 -66; IS .- ' .
All -3301-09 21 4-7-86 4-2 i -36 1 I S. 7
Ai i -SBOi- 19 41 4-9-66 4-21-86! 17 .8
All -3801-22 46.3 4-9-36 4-21 -So I 19 . 1
ft 1 1 -5BO { -30 62 . 5 4 -9-86 4-2 1 -06 ; 24 . 1
AU-SBOl -3! 66.5 4-J-S6 4-21-26 I 22. 2A 1 1 -seo i -32 6<? .i-Q~a» 4-2 1 -e& ; 2=?. s
A12-S3O1-OS 15 .5 4-16-B6 4-28-36; 18 .7
A12-SB01-09 24 4-16-B6 4-23-86 ; 2O.9
ft 1 2-SBO 1 - 10 2i 4-1 6-B6 5- 1 2 ~36 .' 29 . o
AI2-SBO-1-1B 47- 4-16-S6 4-28-36,' 15. ^
A12-SBOI-21 50.5 4- 16-36 4-23-96! 1 ^ . 7
A12-BBOI-25 SS.S 4-16-86 A-28-S6! 22.9
A12-3@01-3O 67. S 4-16-86 4-28-36,' 30. 1
A12-S6O1-53 74.5 4-16-B6 4-2B-B6 ! l^,^
AIJ2-S&01-62 21 -i-16-S^ 4-28-86; 23.5
A12-SB02--C2 5.5 5-14-8& NA ; IS . *
A12-SB02-07 15 ,5 5- 14-86 MM ; 21. S
A12-SB02-22 45.5 5-J4-S& WA { 27.3
A12-SB02-23 61 .3 5-I4-S6 NA i ~^.^
A12-SBOS-66 21 S- 14-36 MA ! 25.9
A13-5BO1-O2 3. 5 4-7-86 4-14-S6; "-.'. 7
A13-SBOI-OP 15. 5 4-7-36 4-14-86.' 2 1 .5
A13-SB01-1G 23 4-7-36 4-14-36! 19. S
A13-BBOI-19 46 4-7-S6 1- 14-86 i 19 .0
A13-SBOI-22 5 1 . 5 4-7-86 4-I4-B6! 20 .6
AI3-SBOI-24 59. S 4-7-fl6 4-14-S6! S*. 1
A13-SB02-03 5.S 4-8-Si «-lt-S6; 16. 1A1T-S&02-07 i r . s -s-e-Sif. 4- ' i& 'Od > : 24.5
At ::-;.-• £03-1 >6 2T -J-3-33 4-16-86; IS. ,
.ai-^-BSO?-!! ~.> 4-«-36 rf-lA-Se ' 2« , <">
A13-SC.02-1 j ~7 *l -S-SJ 4 16-36! 2O. G
A13-BB02-20 50 4-S-S6 4-16-S6! 1 ( 3 .6
A13-SB02-21 52 4-S-i3a 4- 16-86: 23 .5
AI3-SB02-23 35.5 4-S-S6 4-16-66! T 4 . 7
A I T - 5BO2-61 21 4-O -86 *- 1 6-S6 ,' 26. 7
A14-SBOI-07 2T 4~U~So -J-21-S6 • 2O. 3
PI4-3BOI-I7 44. s 4- 1 1 -36 4-2! -B6 ; 20. O

Arsenic.
'DL-S^) std.
Cone. dev.

NA N^
N'4 '-IP.
NA NA

SDL 57
tr^UL 52
123 32
BDL 44
SDL 32
FPL 32
&OL 32
&DL 32
BDL 52
BDL. * 32
BDL 32
BDL 51
BDL 3.7
BDL 32
BDL S2
BDL ^2
BDL 72

MA NA
NA NArjA NANA rirt
NA NA

BDL 55
EDL 60
12S "2
&DL ^1
EDL .7.2
BDL 32
BPL ""
&DL 4"
143 52
BDL 32
iOL 32
(OS 46
E'DL 72
SDL ~T.
BDL 32
BDL 32
1S5 62

Chromium
(Dl =08'

std.
Cone.. d£?v.

NA MA
NA tt'\
NA NABDL r>: <4

•SOU 2O4
BDL 2'>4
BDL 2O4
S08 204
Df'L 204
BDL 204
BDL 2O4
BDL 204
&DI 20^
SDL -04
NI;L 2O-J
BDL 201
BCL 204
BOL 204
fDL C04
BDL 20-1

NA NA
NA N«T;A NH
w« NA
NA NA

BUL 204
BDL 204
1 07 204
PDL 204
&DL 204
POL T04
SHL 2 ,-4
BDL J04
L-DL r04
J 22 20-1
6&u J'-'4
BDL 204
£.<PL 20 1
BDL 204
SO;. ,:04
1 32 20 «&DL 204

Copper
CDL =25i &td .
Cone. dev.

m NA
NA Nr,NA TJA

BDL 42
BOL 1 2
BDL 42
BDL 42
BDL 42&r<L -*r
BDL 47
E'DL 42
BDL 42
£DL 42
SDL a ~
Bf-L 42
BDL ^ ̂
BDL 42
BOL 42
&DL 42
BDL 42

NA NA
NH NA
NA NA
NA NA
NA f*A

BDL 42
fDL -*2

30 42
&DL 42
DDL. 42
BI>L 42
DDL 4V.
BDL ^2
BDL 42
BDL -12
bi-)L ^2

29 42BI:L 42
~2 4'J

'-.uL 42
J9 -i2

DDL 42

Las-dCDL= IO:J
std.

Cone. : cf^v .

NA MA
NA FJA
NA NA

BDL 162
BUL 162
125 162
BDL 162
BDL 162
139 162
BDL 1 62
BDL 162
BDL 162
109 162
&DL 162
121 , i£>2
SO'. Itl
BOL 1 62
BDL ; 162
BDL 162
BDL 162

NA NA
NA Nrt
NA HA
NA NA
N'"i NA

BDL ic-2
BDL J62
22Q 162
BDL 162
BDL 1 62
e('L 162
I. 1 . ' ie>2
EDL 1 62
1-3 162
&-DL 3 ^2
BL»L 162
BPL 162
BDL 162
IfDL te-2
BDL 1=2
14 J *o2 J
252 1^2 i

ij-nc
<DL»30)

std,
Cone. dev.

NA NA
NA MA
WA MA

239 r So
3154 56

S3 36
BDL E6
BDL 56
BDL 5fc
DDL 56
EDL 56
5Di_ 56
BDL 56
BDL 56
BDL 56
SDL £6
BDL S6
fc<DL 56
BDL 56
SDL 56

f.JA NA
NA NA
NA NA
NA Nrt
NA NA

•1749 56
26^2 56

/'3 56
BDL 56
BDL Sa
ISPL S6
IJ"? So

1 28 E S6
52 56

DDL 56
&DL &6
PD' 56
&iJL So
&DL 56
BDL 56
BDL 56

52 56

Tots 1 Aramat z c
Hydracarbo'-.^
Cone . DL

BL'L 2em 2
BDL 2

I25<JU 4O5
21300 4<?5

706 27
£<? 2

14-3 2
BDL 2
175 ^
BOL 2

2660O 1 62'.'
94 IS

2
1720 I4-2ri3;- 3-;

26 2
BDL 2
BDL 2
130 IS
BDL 2
PDL
EDL 2
SDL 2
BDL 2

J3OOO 162"
8500 iZ5..'

658 18
65 2

1 OT. 4
9DL;w ? -*s

I 7*OO I62O
I89O lUil
EDL 2
117 *5-c
BDL. ~
yDL 2

12 2
273 -•
BDL 2

(!. ' Totsl weight bcisiE. (2> SDL Senates be; aw detection l im i tg s Dry weignt Dss i s .

0 0 7 2 0 6
DL deno*:^3 detection l imits.

007206



McBride - R^t c l t - f t>. Associates, Inc . , Houston, Tewas fif^A Fi le No- 35-31,'

I-CIPPERS - SOUTH CAVALCADE SI

06-De*: -

£.'ai 1 Surrogate Te^t Re"5ul ts {p.pn> »

Water-
Sample C-fe?to.I 5 Content >

Sample Daptti Sample Test [percent
No. -ft- Date Dst^ 1 (3>

! A14-3BOI-21 52 4-1 1 -36 4-21-36: 27 .2
AI4-3BOI-23 57 4-1 2-84 4-2 1 -Si) 23 .2

| A14-SPOI-26 61 4-11-86 -a-21-86! 23. o
j rt l4-SBOt-27 64 4-1 1-86 4-21-86! 24. 9

A14-SBOI-28 67 4-1 I -Q6 4 - 2 1 - 8 6 1 27 .2
! A14-SBO1-3G 71 4-11-S& 4-21-36! 29.3

A14-SB01-61 30 4-11-86 4-21-36! 26. 6
AI4-SB02-O6 14 £-i-i-S6 4-24-86! 2 0 . 1

i A14-S3O2-OS 22.5 4-14-36 4-24-36! 19. e.
A14-SBO2-12 3O 4-14-36 4-24-36! 23-6
A14-SB02-17 40.5 4-14-96 4-24-86! 18 .3
AI4-SBO2-22 53 4-14-86 4-24-36! l ? -4

| A14-SBO2-27 62.5 4-14-36 4-24-361 2 2 . 3
AI4-SB02-29 66. 5 4-14-36 4-^4—36! 26. 0

| A14-SB02-6? 21 4-14-36 4-24-36! 1 9 . 9
1 A14-SE03-O7 I* 4-15-86 4-22-86! 2 1 . 2
| A14-SB03-10 24.5 4-15-86 4-22-86! 19 .2
| A14-SBOT-I4 32.5 4-15-06 4-22-36,' 23. 3
[ AI4-SB03-2I 46.5 4-15-86 4-22-86! 15 .7
I AI4-SB03-24 32 .5 4-15-86 4-22-36! 2 4 . 7
i A14-SB03-23 6'i 4-15-06 4-22-86! 23 .6

1 i A14-5BO.3-32 6?. 5 ^-15-36 4-22-86! Zl.l
| | A14-SB04-03 5,5 5-12-36 NA ! 22 . 1
1 A14-SB04-19 39.5 3~i~-Bo NA ! il;. 7
! A-14-SB04-26 52.5 5-12-86 NA ; 21. 3

A 1 4-SBO4-30 6i . 5 5- ! 2-S6 NA ; 6.9
A14-SB04-~; 65.5 5-12-8& NA ! 26. J

! Al 4-3BO4-33 67. 5 5-1 2-36 NA ; 33 . 2
| A14-SBO4-65 21 5-12-86 tir, [ 23.2
| j A14-SB05-O4 3 "5-13-36 Nft ! 13, 0
t ft 1 4-SB(>5- 10 19 . 5 b- 1 3-86 NA f 22. 0

A14-SBO5-22 45.5 5-13-86 NA ! IS. 5
A14-3305-26 55 .5 5-13-St NA ! 23 .2
A I 4-SB06-06 I ! . 5 5- ! 6-36 NA ,' 20 . 2

j Ai«-SBrt6-<l9- 2 1 -5 5-16-36 NA ! 23.7
i A14-5B06- 17 42 5-16-8* tJ/. I 1 3 - 7

I \ AI4-SBO6-27 6O.5 5-16-66 NA ! 21, U
{!i H 1 4 -SB06-31 21 5 - 1 6 -tJ6 NM i 16 .0
j; H14-3BO7-O7 13. 5 5-19-86 NM : 1 8 . 4
| ! j A14-SB07-13 29 ,5 5-i9-3o NA i 26 .51 i A14-SB07-25 54 5-19-36 NA 1 24. 1-?

j A14-5P07-30 6*. 5 3-19-So NA ! 26 .5i i

Arsenic
std.

Cone. dev.

SDL 32
BDL 32
BDL 32
BDL 32
&DL 32
BDL 32
I3DL 32
BDL ^>,»
BDL 32
BDL 4 1
BDL 32100 3:
BDL 72
BDL .'J

91 32
PDL 4 ;
BDL 32
BDL 32
BDL S3
BDL 32

39 32
BDL 32

NA MA
NA NH
NA NA
NA NA
NA NA
NA NA
N*3 NA
NA NA
NA N^
NA N~
NA NA
NA NA
NA NA
f 4H NA
MA f> 'A
NA NA
NA NA
NA N^
NA NA
NA N^

Chromium

atd.
Cone. dev.

318 204
i 1 Z 204
BDL 204
BOL 204
EDL 264
BDL 204
BDL 204
BDL 204
BDL 204
BDL 204
BDL 204
BDL 204
BDL 204
BDL 204
BDL 2<~"!
Bi.'L 2 (j4
&DL 204
BDL 204
BDL 2O'-
BDL 204
BDL 204
SDL 204

NA NA
NH Me.
NA NA
MA Nf-1-
NA NA
NH N^
NM NA
NA NA
NA NA
NH NA
NA NA
NA NArtA NA
N"-t NA
NA NA
NA N-
NA N.-i
NA NA
NA Mfl>
NA Nfi

Copper
fPL.^25)
Cjnc. dev.

61 42
i7 42

BDL ^2
BDL 42
BDL ^2
BDL 42

37 42
BDL 42
BDL -!2
BDL 42
&DL 42
BDL. 42
frDL 42
BDL 4'j
&DL 42
BOL 42
BDL 42
BDL 42
SDL 42
BDL 42
EDL <J2
fcDL 42

NA NA
NA NA
NA NA
NA NA
NA MA
NA UK
NH NA
NA NA
MA NA
Nf-i i I ft
NA NA
NA TJA
MA Mr,
NH Ni4
NA NA
Nrt NH
NA Nfl
NA t-JA
NA NA
KA NA

( pL * tOD-std.
Cane. dev.

BDL ' 162
bDL 162
DDL Ip2
113 ' 162
bDL i o2
BDL ; 162
BDL £62
BDL , Io2
BDL ' 162
1 35 1 62
115 ' 162
BDL , 162
BDL 162
£DL ' 162

^ rOO 162
I^DL 16'-'
fjpDL, . Ifi*.
I&DL : 162
^DL £62
¥<DL i 162PDL ; 162
S&DL -, i 162
! NA '' NA
i ,NA Nrt
j NA ' i - NA
f Ni'. ! NA
; pjft , NA
• fJA i NA
' WA . ! NA
WH ;i: NAt T d if.JvJA -. | NA
!j.|A • NA
;N.A i Nr\
iNA ! NA!PIA ! rjr.
ijJA i - NH
SMA ! NA
•flH '' N1^
il»'A ' '•• NA
WA ;- NAjvi^i ;;: NA
WA . i • NA !
!

Zinc
std.

Cone. dev.

BDL S6
BDL 56
BDL 36
BDL Si
yt'L 56
BDL 56
BDL 56
BDL 56
BDL 56
BDL 56
BIJL 56
EOL 56
E-DL 56
L-OL 5^
BDC 5&
BDL 56
EDL 56
PDL 56
SDL 56
BDL S6
BDL *>6
&DL 36

NM MA
NA Nrt
N '̂ NA
NA NA
NA NA
NA NA
NH N'*
NA NA
NA NA
Wi4 (Jr.
NA NA
NA HArn NA
NA NH
NA NA
N.i NA
NH NA
NO Nrt
NA NA
NA NA

Cane . D( .

BOL 2
EDL 2
BDL 2
SDL 2
5DI_ :.
SDL 2
31 2

1 14 JC
802 £-
BDL 2

S4 2
BDL .:
BDL 2
BDL 2
372 E4
341 9
171 4
778 9
160 2
SDL 2

3 2
SDL 2

64 2
BDL
BDL r

57 ~BDL :
SDL 2

52 2
BDL. 2
BDL 2
&DL 2
BDL 2
BDL 2
: -DL 2:
£DL 2
HDL T
BDL 2
SCL 2
BDi_ 2
BDL 2
BDL 2

( t > Total weight oast s . i2> BPi, denotes betow detection (3) Dry weight b^

0 0 7 2 0 7
DL denotes detection
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PTcBride - Rsitc.lt ff & Associates, Inc., Houston, MRA File No. -i5-31'

:PPF£RS ~ SOUTH CAVALCADE SITE

f 1)
Sail Surrogate Test Results (ppmJ

Sample Mertdls
Samp* e Depth Sampl e Test
No. -ft- Date Date

A26-SBO2-1? 41 5-20-36 NA
A26-SBO2-25 'i^ 5-20-36 NA
A26-SB03-07 13. 5 6-4-36 MA
A26-SB03-O3 26.5 6-4-86 NA
A26-SB<>?-20 SO. 5 A-A-Uo NA
A26-SB03-26 62.5 6-4-86 NA
A26-SBO4-O7 14 7- 1 4-36 NA
A26-SB04-10 28. 5 7-14-86 NA
A26-5B04-IB 44.5 7-14-36 NA
A26-SB04-22 54.5 7-14-86 NA
A26-SBO4-26 o2.5 7-I6-B6 NA
A26-5Bfi5-07 I " 7-18-86 NA
A26-SB05- 11 33.5 7-1 B-86 NA
AZ6-GB05-15 42 7-13-86 NA
A26-SB05-I9 50 7-I3-S6 NA
A26-SB05-25 61 7 -I 8-36 NA
A26-SBO6-07 13 .5 7-31-86 NA
A26-SB06-12 30. 5 7-31-86 N'A
A26-SBQ6-I9 46 7-3I-B6 NA
A26-SB06-26 6O. 5 7-3 1 -86 NA
A26-SBO6-66 21 7-31-86 NA

' A26-SBO7-O9 17. = 3-j_g& fW1 A26-SBO7-11 32.5 S-l-36 NA
1 A26-SB07-23 55.5 S-l-36 MA1 A26-SB07-2B 66 Q-l-86 NA
i A26-SBOS-O7 13 .5 0-S-S6 NA
; A26-SBOB-09 ::7.5 S-S-Se NA
! A26-3B03-U ' - 1 .5 9-3-36 NA
; A26-5BOS- 14 -.f . 5 8-5-86 NA
i A26-SB08-I5 39.5 8-5-86 NA
| A26-SBOB-I7 43 .5 8-5-36 NA
j A26-SB03-I3 4-5 ,5 8-5-86 NA
j A26-5BO8-22 53.5 8-5-86 NA
| Q26-SBOS-26 63 8-5-36 NA
| A26-SBO8-67 2 1 8-5-36 NA
1 A27-SB01-O2 * 4-1-S6 4-11-86
I A27-5BOI-OS 24 4-4-B6 4-11-36
i A27-3BOI -10 -'.i 4-4-86 *i-ll-a&
i A27-3SOI---4 53 4-4-86 4-! I-Si
| r.27-SBO:-69 21 4-4-86 4-11 -66

'j P-01-O2 42 5~22-£!<=. fVA
| P-02-01 4T .5 5-23-36 NA

Water
Content ,

C 3 )

1 5 .7
24 .4
21. S
25. 7
19 .9

12O. 4
2"*. 9ta. /
19. O
21 .2
27. ™
22.8
27, l
19 ,6
2 1 . 4
22. 5
25. 0
3 4 . 4
20.6
24 .7
28. 2
2 4 . 9
24.9
1 ^ .5
24.8
19, I
23.3
30. 1
23. 1si. e
IS.t !
25.'. 1
27 .0
23.3r>Q_ ef
14 . "
29. 2
2O. 1
34 .0
S3. 3
12 .9

Arsenic
<DL*-t3B)

std.
Cone. dev.

NH NA
MA NA
NA NA
NA NM
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA Nfl
NA NA
NA NA
MA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA FJA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
PIA NA
NA NA
NA NA
NA NA
MA NA
Ne"> NA

BCL 53
BDL 32
BDL 47
BDL T2
BDL 32

NA NA
NA NA

Chromium
s«:d.

Cane. dev.

NA WA
NA NM
NA NA
MA MA
NA NA
NA WA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA fin
NA NM
NA NA
NA NA
NA NA
NA NA
1-irt NA
NA NA
NA NA
NA NA
NA NA
NA NA
N.i KA
NA NA
NA NA
NA NA
NA NA
Nrt NA
NA fJA
NA NA
NA NA
NA NA

BEL 204
BDL 204
BDL 204
&DL 20-'.
&DL 204

NA NA
NA NA

Capper

Cone.. ciev.

NA WA
NA N?M
NA NA
Ni* N'A
Nrt NA
NA WA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
MH NA
NA HA
NA NA
NA NA
NA WA
NA NA
NA NA
NA NA
NA N'A
NA NA
NA NA
NA Nrt
NA NM
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA Ni^

BDL 42
BDL 42
DDL 4-
£DL -J2
£DL 42

NA NA
NA NA

< !DL=101 !

Conz . $

NA
N« ,
NA ;'Nii :
NANA ;

.NA
NA |
NA
NA |
NA j

{NA
INA i
JNA !
V

iNA!NA :

JNA '
JNA
&4Ab>A . i
i&A
WA !
NA i
. 'A
NA
Nrt
NA
MA .
NA ,
NA
NA
NA
NA

BDL '
BDL :

;BDL \\
BDL :'

NA
NA :

<CL=3O1td1. ; std.
ev. I Cor.c. aev.

NA ) NA NA
NA ! NA fJA
NA I NA MA
NA - NA NA
NA : NA NA
NA 1 NH NA
NA I NA PiH
NA ! NA NA
NA ! NA fit\
NA i NA ttfA
NA i NA NS
NA : NA WA
NA ! MA 3*3
NA i fJA NA
NA ' NA iVA
NA : NA W%
Nfi 1 NA N .i
NA i N£. Mft
NA ! NA MA
NA { NA NA
NA ' NA N."i
."JA ; i*J.i NA
NA : NA n^<
NA J NA MA
N-» 1 NA NA
NA J NA Nj3>
NA I NA NA
Nfl ; UA NAHA : rjA N#i
NA ; NA MM
NA I WA NA
NA ! NA NM
NA : F4A NA
NA J NA r-JA
Mft NA If A

16": ; BDL 56
L62 : BIH. ^-6
62, ; BDL 56

1 162, ! DEL 5o
62; ,' BDL 36.
NA ; NA WA
NA ! NA NA

Total Aroasatic

Cone. DL

3d, 2
BDL ,2
POL -

S !2
BDL Z •
BDL 2
Bi)L 3
BDL ,J2

42 '£
IS ;£

SOL ^
BDL --2143 ;E

77 ^
SOL p
SDt. p
SDL 2
SDL S
3DL 2
SSL 2
iSDL 3
BDL 2&DL 2
BCL 2
SOL 2
BDL 2
BDi, 2
&DL 2
BDL 3
BDL 2
SST'L 2
BEL 2
EDL 2!
BDL 2
£DL 2
BDL 2
BDL 3-
BDLE*OL 2!
BDL
BDL Z :
BDL 2 :

f i I Total weignt Daais . i2) BDL da tie low detect i on l imits . CTt Dry jeignt- DL denotes

0 0 7 2 0 9 Iii.
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APPENDIX C
SURROGATE TESTING QUALITY ASSURANCE REPORT
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APPENDIX C
SURROGATE TESTING DATA QUALITY ASSURANCE REPORT

1 .0 General
An assessment of the soil boring surrogate test. .$a..ta was

"•conducted "to evaluate the comparability of the surrogate
testing program. The surrogate testing program generally
-consisted of fluorescence analysis for total aromatic
hydrocarbons, headspace analysis for twtal organic vapors,
and X-ray fluorescence analysis for metals. Results of the
surrogate testing program for each sample wars compared to
the corresponding Spectrix analytical data based upon a
qualitative presence/absence criterion to assess -r^rar-
ability. Surrogate testing program quality assurance/quali-
ty control ( Q A / Q C ) results were evaluated to assess
precision. A 75 percent Jevel of correlation between
positive Spectrix results and positive surrogate test
results for contaminated samples and a 75 percent level of
correlation between negative Spectrix reealts and negative
surrogate test results for uncontaminated samples was
chosen to indicate favorable surrogate data comparability.
A 75 percent level of posit ive correlat ion between
duplicates was also chosen to indicate favorable data
precision. QA/QC measures were not performed for the
surrogate soil samples from the auger boring program.

2.0 .Surrogate Testing Data .Comparability

2.* 1 .Fluore_scence Surrogate JTesting Program. Table c-1
presents a summary of the fluorescence surrogate data
comparisons. The data are shown on the basis of surrogate
data comparability. Twenty-two of a total of 26 samples in
which Spectrix detected aromatic hydrocarbons disclosed
_posit_iye_..f.Luorescence surrogate _ r_esponsej_,. ...Therefo,rej._,.._.
'about 85 percent of the detected analytical results were
supported by positive fluorescence surrogate test results.

CMp\
CMr-oo
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C-2

Table C-l
Summary of Soil Fluorescence Surrogate Testing

Comparability

^-So:.l Fluorescence Spectrix Analytical Response
Surrogate Response Detected Not Detected
POSITIVE 23
NEGATIVE _4.
COMPARABILITY (%) : 85

6
15
85

I
I
I
I
Ieii

Notes:
1. Reported as total aromatic organics concentrations

above 1.0 mg/kg (including non-HSL organics, butexcluding phthalates).
2. Four samples contained 9.7 mg/kg or less total

aromatics, three of which contained less than 5 mg/kgtotal aromatics.

CMr-oo

i
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C-3

Conversely, 35 of a total of 41 samples in which Spectrix
detected no aromatic hydrocarbons disclosed a corresponding
negative fluorescence surrogate response. Therefore, about
85 percent of the non-detected analytical results were
supported by negative fluorescence surrogate test results.

The four samples which indicated positive Spectrix ..Results
but negative fluorescence results contained relatively
small concentrations of total aromatics. The four samples
contained less than 10 mg/kg ( 9 . 7 mg/kg to 1.6 mg/kg} total
aromatics, three of which contained less than 5 mg/kg total
aromatics.

2...2 . .X-ray Fluorescence Surrogate .Testing Program. Table
C-2 presents a summary of the X-ray fluorescence surrogate
data comparisons. The data are shown on the basis of
surrogate data comparability. Arsenic, chromium, copper,
and lead demonstrated 0 percent comparability between
positive Spectrix results and surrogate test results. Zinc
tested positive for both Spectrix and surrogate analyses in
four out of six samples, or approximately 67 percent.
Conversely, the comparability of negative results for both
Spectrix and surrogate test data ranged from 50 percent to
100 percent. However, a substantial portion of the
upper-range negative matches were for samples with levels
below detection limits, which incorrectly increases the
negative correlation percentages.

<M
r-
oo

2.3 Total Organic Vapors Surrogate Testing.. Program. Tab 1 e
C-3 presents a summary of the total organic vapors surro-
gate data comparisons. The data are shoxvn on the basis of
surrogate data comparability. Forty-five of a total of 60
samples in x^hich Spectrix detected organics, including both
aromatics and aliphatics, disclosed positive total organic

007214
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I

Table C-2
Summary of soil X-ray Fluorescence surrogate Testing

Comparability

X~ray Fluorescence
Surrogate Response

POSITIVE
NEGATIVE
COMPARABILITY (%) :

Note:

Spectrix Analvtical^Response
Detected "Not DetectedAs Cr Cu Pb 2n

0 0 0 0 4
1 6 2 3 2
o o o ~~o eT

As Cr Cu Pb zn
3 0 0 4 4
7 5 9 4 4

70 100 100 50 50
LH

OJ

frePno? less than fflg/kg

007215
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C-5

Table 03
Sugary of Soil Total Organic Vapors surrogate Testing

Comparability

Soil Organic Vapors
Surrogate Response. .' *

POSITIVE
NEGATIVE
COMPARABILITY (%) :

Notes:

Spectrix Analytical Response
Detected Not Detected

11
7 5 ( 3 )

Reported as total organics concentrations above 1.0 mg/kg(including non-HSL aromatics and aliphatics).
Reported as total organic vapors concentrations above 0 . 2 5ppm naphthalene equivalents.
Eleven samples which had less than 0 . 2 5 ppm response for
total organic vapors also had less than 1,0 mg/kg Spectrixtotal aromatics concentrations but. greater than 1.0 mg/kg
total organic concentrations. Taking this into account,
the comparability increases to 92 percent for detectedresponses and SO percent for not detected responses.

OJr-oo
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vapors results . Therefore, about 75 percent of the
detected Spectrix results were supported by positive total
organic vapors results. Conversely, 9 of a total of 14
samples with non-detected Spectrix results disclosed
corresponding negative total organic vapors results.
Therefore, about 64 percent of the non-detected Spectrix
results were supported by negative total organic vapors
results.

Kleven samples which had greater than 1.0 mg/kg Spectrix
total organics but less than 1.0 mg/kg Spectrix total
aromatics also disclosed negative total organic vapors
concentrations. These samples predominately contained
aliphatics, for which the HNU PI 101 detector was not
calibrated. When total organic vapors results are compared
to Spectrix total aromatics results, the positive data com-
parability increases to 92 percent and the negative data
comparability increases to 80 percent.

CM
r-oo

3 . 0 Surrogate Testing Program QA/OC Protocol

3... .1 . . . Fluorescence surrogate _Test_incf_ QA/QC .Protocol.
Quality assurance and quality control (QA/QC) protocol for
the soil boring fluorescence surrogate testing program
consisted of analysis of field duplicates, lab replicates,
and lab rinseate blanks, as specified in SOP-HWCL-01
(Appendix D, Volume 3) . Four samples per boring, or 328,
were required for fluorescence surrogate analysis, but 389
samples were analyzed. Thirty-four samples, or approximate-
ly 9 percent, were analyzed as field duplicates, for a
total of 423 samples analyzed. Table C-4 lists the
qualitative results of the samples split for duplicate
analysis. Results are based upon a qualitative response/
non-response criterion. Twenty-eight of a total of 34

007217



iIII
IIIIIIIII

_
Duplicate

A01-SB03-13-25
A01-SB03-60-20
A01-SB06-09-27
A01-S306-63-22
A01-3B07-09-26A01
A01-
A01-

SB07-64-22
SB10-07-23
SB10-66-21

A02-SB02-09-24
A02-SB02-61-21
A03-SB02-07-23
A03-SB02-61-20
A03-SB06-23-57-5
A03-SB06-21-21
A04-SB01-08-24.5
A04-SB01-62-22
A04-SB03- 1 1 -29.5
A04-SB03-62-24
A04-SB05-09-29 .5
A04-SB05-64-22

Sa3t tpe
Notes:1. + =
2 — —
3. NA =
A »Tm """" "^FJ-J-^Cf- NT = Not tested.5. As = -

As Cr

NA NA

-f

4-

cu

NA

4-

Pb

NA

4-

C-7

TAH
4-

4-

4-

match.
d° not -Sur"^te program discontinued.

organic Vapors.

4-

H v d ' - — ^Hydrocarbons, TOV = Total

CO

C\J
h-
O
o
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C-8Table C-4 (continued)Summary of surrogate Program QA/QC ResultsDuplicate Sample Comparisons
Sample

Duplicate
A04-SB06-06-24 .5
A04-SB06-64-21

As Cr cu Pb Zn TAH TOY

A04-SB07-24 .5
A04-SB07-65-21
A04-SB08-08-24 .5
A04-SB08-67-21 4- 4- 4- 4-

A04-SB10- 12-23 .5
A04-SB10-68-21
A07-SB01-14-35
A07-SB01-65-21

NA NA NA

-f

NA NA

NA NA NA NA NA

-f

-t-

4-

A08-SBOI -Q7-29 .5
A08-SB01-64-21
A08-SB02-09-26 .5
A08-SB02-65-21
A09-SB01-20-48
A09-SB01-65-21
A09-SB03-08-30 .5
A09-SB03-62-21
A10-SB02- 13-34 .5 + * . + + .
A10-SB02-63-21
Notes:
1. 4- - split sample results match.
2. - = Split sample results do not match.
3. NA = Not applicable. Surrogate program discontinued.
4. NT = Not tested.
5. As = Arsenic, Cr ~ Chromium, Cu = Copper, Pb = Lead,

Zn - Zinc, TAH = Total Aromatic Hydrocarbons, TOV = Totalorganic Vapors.

007219
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C-9Table c-4 (continued)Summary of Surrogate Program QA/QC ResultsDuplicate Sample Comparisons
£fe

NA

-1-

•f

NA

4-

NA

+

NA

+

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

TAH

NT

TOV

NT

Sample
Duplicate

A12-SB01-10-26
A12-SB01-62-21
A12-SB02-09-19 .5
A12-SB02-66-21
A13-SB02-11-30
A13-SBQ2-61-21
A14-SB01-07-23
A14-SB01-61-30

A14-SB02-OS-22 .5 _ + + _ + + N TA14-SB02-69-21
A14-SB04- 13-25 .5
A14-SB04-65-21
A14-SB06-19-42
A14-SB06-66-21

A14-SB07- 13-29 .5
A14-SB07-67-21

A16-SB01-09-28.5 _ ^ ^ NA NA ^A16-SBOX-62-21

A17-SB01-07-24 + _ + + + + +A17-SB01-61-20
Notes:
1. 4- = Split sample results match.
2. = Split sample results do not match.
3. NA = Not applicable. Surrogate program discontinued.4. NT - Not tested.
5. As » Arsenic, Cr « Chromium, Cu - copper, Pb = Lead,

Zn - 3inc, TAH = Total Aromatic Hydrocarbons, TOV = TotalOrganic Vapors.

O
CM
CMr-
O
O
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II C-10Table C-4 (continued)Summary of surrogate Program QA/QC ResultDuplicate Samle C
^__ H

I

§• ••

I
1

1

1

1

1

Sample
Duplicate

A18-SB01-09~23,5
A18-SB01-69-21
A26-SB06-12-30.5
A26-SB06-66-21
A26-SB08-11-31.5
A26-SB08-67-21
A27-SB01-08-24
A27-SB01-69-21
Totals

+
NA1.1 f\

Notes:

&s cr

NA NA

NA NA

NA NA

_ -...j-^i. j.«Wiit3

Su £b ^n TAH Toy

NA NA NA .+ . +
_ - - ~

NA NA NJV ,-t -...-- --+

NA NA NA + f

•e--1- -f + + 4- -1

20 14 :
3 Q R o T R n

+

L8 15 20 28 325 °y O o O ;j U11 11 11 11 11 0 0
0 0 0 0 rt\j X 2

CM
CM
r-oo

1. + - Split sample results match.
2. = Split sample results do not match,
3. NA = Not applicable. Surrogate program discontinued.4. NT « Not tested.
5. As = Arsenic, cr - Chromium, Cu = Copper, Pb « Lead,

Zn = 2inc, TAH == Total Aromatic Hydrocarbons, TOY ~ TotalOrganic Vapors.
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Oil

split samples analyzed for total aromatic hydrocarbons
(TAH), or about 32 percent, had positive correlations withtheir corresponding duplicates.

Fifty-seven soil boring surrogate samples, or about 13
percent, had replicate analysis, i .e. , a second extraction
aliquot was analyzed to assess instrument repeatability and
reproducibility of dilutions. Forty-nine replicate analy-
ses, or about 84 percent, were reproducible to within 10
percent of their first analyses, as shown on Table C-5.
Additionally, 90 rinseate blanks, or approximately one for
every five samples, were performed. Responses from the
rinseate blanks were used to calculate a baseline quantity
that was subtracted from the results of the previousanalysis group.

3.2 . X-rav Fluorescence Surrogate. Testing QA/.QC Protocol.
QA/QC protocol for the X-ray fluorescence surrogate testing
program consisted of analysis of field duplicates, lab
replicates, and an end-of-day standard analysis, as speci-
fied in SOP-HWCL-Q3 (Appendix D, Volume 3). Twenty-three
of a total of 282 soil boring surrogate samples tested for
X-ray fluorescence, or approximately 8 percent, were ana-
lyzed as field duplicates. Table C-4 lists the comparisons
of the samples split for duplicate analysis. Results are
based upon a qualitative response/non-response criterion.
The range of positive correlations was approximately 61
percent to 87 percent. However, a substantial proportion
of these positive matches were for samples with levels
below detection limits, which incorrectly increases the
positive correlation percentages.

CM
CVJ
CM
h-
O
o
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A01-SB01-09
A01-SB04-22
A01-SB06-63
A01-SB07-21
A01-SB08-25
A01-SB09-07
A01-SB11-06
A01-SBI2-06
A02-SB02-09
A03-SB02-07
A03-SB06-05
A03-SB07-06
A04-SB01-11
A04-SB02-09
A04-SB02-25
A04-SB07-22
A04-SB08-08
A04-SB1Q-19
A05-SB01-19
A05-SB02-18
A06-SB01-02
A07-SB01-20
A08-SB01-18
A08-SB02-17
A08-SB03-27
A09-SB01-65
A09-SB02-02
A09-SB03-08
A10-SB01-Q9
A10-SB01-21
A10-SB02-26
A10-SB03-23
A11-SB01-22
A12-SB01-30
A12-SB02-22
AI3-SB01-19
A13-S302-16
A14-SB01-61
A14-SB02-22
A14-SB03-28
A14-SB14-13
A14-SB06-19
A16-SB01-09
A17-SB01-01

7
BDL

80
652
25
35

BDL
EDL
19
42

BDL
BDL
485
BDL
BDL
BDL
BDL
55

BDL
164

29
32
12
11

BDL
38
25
92

8950
BDL

93
144
BDL
BDL

65
117
136
BDL
148

64
BDL

73
604

C-12

Replicate

6
BDL

90
969

20
33

BDL
BDL
21
43

BDL
BDL
514
BDL
BDL
BDL
BDL

56
BDL
170

29
24
11
11

BDL
36
24
97

15240
BDL

93
143
BDL
BDL

62
111
134
BDL
143

64
-BDL1 -71
S22

RelativePercent
-14--Q
13
49

-20
-6

11

0
-25

8
0
0

-5
-4
5

70
0
0
-1

0
0
£-O

-5
-1

0

CM
C\J
r-oo
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TABLE C-5 (continued)
SUMMARY OF EUUQKESCENCE SURROGATE SEPJZCKIE ANALYSES

A17-SB02-27
A18-SB01-05
A26-SB02-10
A26-SB03-08
A26-SBQ4-08
A26-SB05-1S
A26-SB07-09
A26-SB08-07
A26-SB08-15
A27-SB01-08
P02-01
P03-02
P04-04

Sample-of- Replicate
70

BDL
BDL

5
42
77

BDL
BDL
BDL
BDL
BDL
BDL
BDL

Relative
Percent Difference1

68
BDL
BDL

6
43
77

BDL
BDLBDLBDL
BDL
BDL
BDL

0
0

20
2
0
0
0
0
0
0
0
0

C\'
CMr-oo

Notes: B-A
1. Relative percent difference calculated according to *~A~ x 100,where A = Saniple-of-Reccrd TAV (fcg/kg) and r. - Replicate TAV(mgAg) •
2. TAH = Total Aromatic Hydrocarbons.3. BDL - Below Detection Limit.
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Forty-four lab replicate analyses were performed. Addi-
tionally, the end-of-day standard sample was analyzed 26
times. Zinc was outside two standard deviations for one
test, and copper and chromium were outside two standard
deviations on another test. Metals levels for all five
metals on those particular test days were generally below
detection limits, indicating relatively uncontaminated
samples for those test groups. Therefore, no corrective
actions were deemed necessary.

3.3 Tota l Organ i c . Vapors Surrogate Test i.ng . .QA/Q.C
Protocol . QA/QC protocol for the total organic vapors
surrogate testing program consisted of analysis of soil
boring field duplicates and a comparison of lab and field
results. Additionally, the HNU PI 101 detector was cali-
brated daily, as specified in SOP-HWCL-02 (Appendix D,
Volume 3) .

A total of 2052 samples were analyzed for total organic
vapors in the field or the lab. Out of a total of 2 0 4 4
soil boring samples analyzed in both the field and lab, 840
samples, or about 41 percent, had lab headspace readings
higher than field headspace readings. Conversely, 141
samples, or about 7 percent, had field headspace readings
higher than lab readings. These comparisons indicate that
lab headspace readings were generally more responsive for
detecting soil organic vapors than field readings. Based
upon this observation, a comparison of lab and field
resu l t s was per formed to evaluate field readings
comparability relative to lab readings.

Table O6 presents a summary of the lab and field headspace
data comparisons. Out of a total of 529 samples with
laboratory responses, 493 samples, or about 93 percent,

in
C\JCM
r-
oo
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Table C-6
Summary of Soil Total Organics Vapors Field Reading

Comparability

Field Headspace
Re_sults ____

POSITIVE
NEGATIVE
COMPARABILITY (%) :

Lab Headspace Results

Note:

Detected
493

36

93

organic vapors

Not Detected
445

10.7.0

71

concentrations above

vQ
CM
CM

O
O0 . 2 5 ppm naphthalene equivalents.
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disclosed positive field results. Conversely, out of a
total of 1515 samples with no laboratory responses, 1070
samples, or about 71 percent, disclosed negative field
results.

Thirty-two of a total of 32 tested split samples, or 100
percent, had positive lab correlations. Table C-4 lists
the results of the analyses of the soil ̂ boring samples
split for duplicate analysis.

4.0 Surrogate .Testing Program summary and Conclusions.
Based upon the results of the Spectrix/surrogate testing
data comparisons and the surrogate testing QA/QC program,
the following observations x^ere made:

1. Fluorescence surrogate testing comparability met
acceptable levels for samples with both positive and
negative surrogate responses . Relatively high
reproducibil ity was achieved for duplicate and
replicate analyses.

CM
CM
h~
Oo

2. X-ray fluorescence surrogate testing comparability
was below acceptable levels and showed little correla-
tion with Spectrix data. Although reproducibility of
some of the duplicate analyses was above acceptable
levels, the results were predominately based on
samples with levels below detection limits, which
incorrectly increased positive correlations. How-
ever, the available data may be insufficient to make
statistically significant conclusions regarding the
X-ray fluorescence method.

007227
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3. Total organic vapors surrogate testing comparability
met acceptable levels for soil samples with positive
surrogate responses. Lab headspace readings were
generally more comparable than field readings.
Precision for lab readings of duplicate samples was
well above acceptable levels.

Both the fluorescence and total organic vapors surrogate
testing programs gave valid data for the desired levels of
comparabil ity and precision. The X-ray fluorescence
program, however, gave invalid data for these same levels
of comparability.

00
CVJ
CMr-oo
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

. . . -SUBTASK 2D
SOIL AUGER BORING AND SAMPLING PROCEDURES

KOPPERS SOUTH CAVALCADE S ITE

1 . 0 Pri l l ing, and Samp l i ng

Lo c a t e auger bor i ng on auger bor ing locat ion
map. Make any locat ion off se t changes direct ly
on map . Set up bar r i c ade s and traff i c cones to
del ineate work a r e a .

O
K1
CM
t-
O
O

1 .2 Label each bor ing locat ion us ing fol lowing de -
s ignat ion:

SCK AXX - AB01
AB02

XX refers to EPA/CDM area number re fer-
enced from Work Plan . Mark auger
bor ing number on bor ing locat ion map .

* # * * * * • * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

• McBrlde-Ratc l i f f and Assoc i a t e s , Inc.
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i
i

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1 .3 Ob t a i n background a i r measurement near bor ing
locat ion with photo ion i za t i on d e t e c t o r equ ipped
with 1 0 . 2 eV probe . Note span potent iometer
s e t t i n g . V e r i f y t h a t t h e p h o t o i o n i z a t i o n
d e t e c t o r has been ca l i b ra ted b e f o r e daily u s e .

1 .4 Sp r e a d d i s po sab l e p last i c shee t over bor ing l o -
cat ion to conta in soi l cut t ings .

1 .5 Dri l l boreho l e with s o l i d - s t em drill auger to a
minimum depth of 8 ft. Advance auger in 2 - ft
increments or ac strat igraph ic changes . Do not
pene t ra t e into upper sand unit unless reque s t ed
b y P r o j e c t M a n a g e r , N o t e d e p t h o f mo i s t
s o i l s . N o t e d e p t h wh e r e o b s t r u c t i o n s a r e
en coun t e r ed ,

1 .6 Log each auger bor ing ba s ed on visual c lass i f i-
c a t i o n of soi l cu t t i ng s . Make careful no ta-
t ions for ob s e rvab l e contaminant s and depth of
fill so i l s . No t e s t rong or p e r s i s t e n t c r e o s o t e
or diesel o do r s , not s l ight o d o r s .

ii
* * * * * * * * * * * * * * * * * * * * * _ • * * * * _ * . * * * * * * * * _ * _ * * * * * * * * * * * * * * * * * * * * * * * *

McBr ide-Ratc l i f f and As so c i a t e s , Inc .
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

1 . 7

1 .

1 . 9

Obca . n r epre s en ta t i v e soi l sample a t least „ ,.
ft d e ep , or g r e a t e r . Se l e c t sample to co r r e -
late with areas of g r ea t e s t visual contamina-
t i o n . Ob t a i n s amp l e f rom b o t t om or t i p of
auge r .

Ob t a i n a minima™ of one soi l sample p e r auger

b o r i n g . Add i t i o n a l so i l s amp l e s shou ld be
obta ined if s ign if icant var iat ions in con tam i -
nant d i s tr ibut ion are found.

Place soi l sample into a s ingle 16 OZ . d e t e r -
gent washed , g lass jar with Tef l on- l i n ed l id
Approp r i a t e j a r s will be marked with a ye l low
or orange dot on top of l ld. Us e d i sposab le

" o o d e n tongue d e p r e s s o r to obta in each soi l
s am p l e . Fil l sa rap l e . ̂  ̂  tvo,thi^ ^
t h r e e - q u a r t e r s full t o p e r m i t h e a d s p a c e
r ead i ng s .

Labe l each soi l sample con s i s t en t with c o r r e s -
ponding bor ing des ignat ion :

CM
fO
CMr-oo

McBr ide-Ratc l i f f a nd As so c i a t e s , Inc .
* * * * *
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I
I

1 . 10

1 . 1 1

1 . 1 2

SGK .- AXX - AB01 01
.02
03

Comp l e t e jar labels and indicate a s ing le , d i s -
cr e t e sample d ep t h . A l s o mark saaple number on
top of l id for quick ident i f i cat ion .

Conduc t sample field headspace reading at the
comp l e t i o n of each bor ing us ing photo ion i za t i on
d e t e c t o r equipped with 1 0 . 2 eV p r o b e . Rer .ord
r e a d i n g d i r e c t l y on field bor ing l og . Note
span po t e n t i ome t e r se t t i ng .

Upon comp le t i on of each auger bor i ng , obta i n a
water level measurement and caved dep th . If no
free wa t e r i s encoun te red , note dry cond i t ions
on bor i ng log .

C om p l e t e l y backf i l l e a c h b o r e h o l e wi th d ry
benton i te p owd e r . Check for se t t l ement after
at least 1 day and add addit ional benton i t e if

cvj
r-oo

* * * * * * * * * * * * * _ • £ it * * * * * * * * * * * * * * * * ,-J
McBr ide-RaCc l i f f and As so c i a t e s , Inc.
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* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *

needed . Patch or repair paving if appropr i a t e .
Spray pa int bo r eho l e with ename l pa int for
future locat ion re fe rence .

. 1 3

iiii

At end of each day, comp l e t e chain- of - cus tody
d o c um e n t a t i o n and t r an s po r t s amp l e s to MRA
lab. No sample cool ing prov i s ions are requ i r-
ed. All soi l samples must be re l inquished to
MRA lab repre s en ta t i ve at end of each day.

2 . 0 D ec. o t\

iiii

2. 1 De c o n t am i n a t e augers b e tween each soi l bor ing
using high p r e s s u r e , hot wa t e r spray until v i su-
ally c l ean . Decon tam ina t e drill ing equipment
at end of each day. Use methanol for drilling
equ ipment be tween bor ing locat ions if drill rig
b e c o m e s v i sua l l y c o n t am i n a t e d wi th oi ly
residues or free hydrocarbons.

2.2 Col lect wash water in sump or metal drums for
onsite waste storage .

i * * * * * * A*** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * . * * * * * * . * * * * * * *
; - - • • - - - " - - "M cB r i d e -R a t c i i f f and Assoc i a t e s , Inc.
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2 . 3 C U.ct .11 sou cut t lngs..dup^i. i c ems and t empo r a r t l y
• e t » l dru * f o r t r a n s p o r t t o o
s t o rage area .

P.Ocumen t - , 1 t- -f ̂ n / a i i j r t————————£î H (all documents re corded in ink)

3 - 1 Cha i n-o f- cu s tody fo rms .

3-2 Daily field act ivity log .

3-3 So i l bor ing f ie ld log .

3 . 4 Fie ld

a
b ,
c .
d .
e .
f .
g -
h .
i.

r e c o r d no t ebook .

prevai l ing wind d i rec t ion
equ ipment ser ia l numbers
background air moni tor ing
work area air moni tor ing
unusual cond i t i on s/observat ion s
photo ion izat ion de t e c to r span sett ing
OSHA safety level
genera l weather cond i t ions
EPA/CDM commun icat ions .

in
ro
CM
î -oo

•A &**- * * # * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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. . , . , . . . , „ . . . . . . . . . - . . . SUBTASK 2D

SOIL BORING AND SAMPLING PROCEDURES
KQPPERS SOUTH CAVALCADE SI','E

1 . 0 P r e p a_r_a_t JLO_ n

1 . 1 Sca l e soi l bor ing locat ion on soi l bor ing l o ca-
tion map . Make any o f f s e t changes on map . Set
up b a r r i c a d e s and traff i c cones to de l ineate
work a r ea .

vD
ro
C\J
r-o

1 . 2 Number each soi l bor i ng loca t ion us ing the fol
lowing de s i gna t i on :

SCK AXX

I
I
I
I 1 . 3

S B O i
SB02
S B 0 3

whe r e , XX re fe r s to EPA/CDM de s i gna t ed area
nuiaber r e f e r e n c e d on soi l bor ing locat ion map .

Ob t a i n b a c k g r ound a i r me a s u r eme n t near soi l
bo r i ng l o c a t i o n with photo ion izat ior i d e t e c t o r

I
I

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
McBr ide-Ratc l i f f and As s o c i a t e s , Inc.
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equipped with 10. 2 «Y p rob e . No t e span po ten-,**
t io me t e r se t t ing . Ver i fy chat the photro ion i -
z a t i o n cl.e. tec .tor has b e en ca l i b ra t ed be fo r e
daily u s e . Obta in 'a*ir mea su r emen t s in brea th-
ing z o n e and at ground level at approx imate
15 - m i n u t e i n t e r v a l s du r i n g dr i l l i ng a n d
sampl ing .

2 . 0 DrJ. ,1. 1 in S__a m P 1 1 1x2

2 . 1I

II
0 2*- * 4_*

I

Dri l l boreho le using ho l l ow- s t em auger p ro c e -
dure s . Dri l l water should noc be used, unless
ex c e s s i v e boreho l e caving and s loughing is en-
coun t e r ed . The ut i l izat ion of drill water will
requ i re pr ior EPA/CDM verbal approva l . P e t r o -
l e um - b a s e d lubr icants for down-ho l e equ ipment
are not p e rm i t t e d . Liquid soap or detergent is
p e rm i t t e d as a lubr icant .

Ap p r o x i m a t e l y one-ha l f of the boreho l e s at a
des ignated area shall be dri l led to a depth of
at l e a s t 5 ft be low the base of the shal low
sand unit . The remaining boreho l e s at a de-
s ignated area shall be dril led to a. depth of 50
ft. All boreho le s shall be terminated in clay
so i l s . Extend boring depths if granular soils

CM
r*-oo

* * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * -J
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ate encountered at bo ttoia of boring. Extend
bor i ng dep th If visual soi l contaminants or
headspace organic vapors are observed aC boctora
of bor i ng . Of f s e t boring locat ion if under-
ground obs truc t ion is encountered .

2 . 3

2 . 4

Soi l samp l e s should be co l l e c ted at continuous
2 - f t i n t e r va l s . Con t i nuou s soil sampl ing
through the uppe r w a t e r - b e a r i n g unit is not
r equ i r ed if exce s s i v e flowing sand condit ions
are encoun tered . Soi l samp l e s will be obtained
using a sp l i t -bar r e l sampler or a thin-vai led
tube s am p l e r . Samp l e r s may be advanced by
hydraulic ally pushing or by percu s s i on driving
with a hammer. Standard penetrat ion test (SPT)
samp l i ng p r o c e d u r e s are opt iona l and may be
reque s t ed by the Pro j e c t Manager . Note sample
recover i e s for each sampl ing a t t emp t , d i s count-
ing any cutt ings that may be Included with the
recovered samp l e .

Extrude each recovered soil sample and visually
c lass ify soil type and subs t ruc ture . Pen e t r a -
t ion res i s tance from ca l ibrated pocket p e n e t r o -
meter is opt ional , and may be reques t ed by

and Assoc iates , Inc.
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Pr o j e c t Mana g e r . Make careful notat ions for
o b s e r v a b l e c o n t am i n a n t s and dep th of fill
-Soils , Note s trong or pers i s t ent c r eo so t e or
dies el odor s , not slight odo r s .

2 .5 Se l e c t a r e p r e s e n t a t i v e 2 - i n . t o 3- i n . soil
sample for the sample off record . Se l ec t tha
s amp l e to c o r r e l a t e w i th a r e a s o f g r e a t e s t
visual con t am i na t i o n , i f o b s e r v e d . D i s c a rd
remaining port ion of recovered soil sample into
t emporary meta l drum for transport to onsite
w a s t e s t o r a g e a r e a . D e c o n t a m i n a t e a n y
r e u s e ab l e too l s or ins truments and work area
be tween each sampl ing interval .

2.6 Ob tain I duplicate soil sample for every two
soil bor ings . Duplicate soil samples shall be
o b t a i n e d f r om s am e s amp l i n g i n t e rva l a s a
d e s i g n a t e d s u r r o g a t e soi l samp le . Dup l i ca te
soi l staples shall be labeled with any number
f r om 60 to 69. Inform laboratory manager
origin of duplicate soil sample for surrogate
cast as s ignments .

2.7 Place the se lected soil sample into a single 16
02. de te rgen t washed , glass jar with Tef l o n -
lined lid. Appropriate Jars will be marked

CMr*-oo
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wi th a ye l l ow or orange dot on top of l id-
Fill Che sample jar from two-th i rd s Co three-
quarters full to permit headspace read ings .

2 . 8 Label each soil sample con s i s t e n t with con..
ponding bor ing de s i gna t i on :

SGK AXX - SBO l 01
02
03

O
^f
CMr^
oo

2 . 9

Comp le t e jar labola and indicate a s ing l e , dig -
era to sample d ep t h . Al so mark samp la numb or on
cop of l id for quick i d en t i f i c a t i on .

Conduce aamp l e f ie ld hoad spa ca rending at l ea se
five ainu&as a f c a r plac ing saaple into Jar by
us ing pho to i o n i z a t t o n de t e c to r equ tpppod wich
1 0 . 2 f iV p r o b e . R e c o r d r ead i ng d l c o c t l y o n
f i e ld bo r i n g l o g . H o c a s pan po ten c i OQIQ ce r
s e t t i ng .

2 . 1 0 Record depth whore sacuracod 0£ ao i s c soi ls aro
encountered.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
McBt i d o -Ra t c l i f f and Asaoc i adaa
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2 . 1 1 Complete ly backfi l l each borehole with a ce.raen.c-
benton i ta grout . The grout shall be mixed at a
rat io of 1 part benton i t e : 2 to 3 parts Po r t -
land Type 1 c emen t . Pump grout from bo t tom of
boreho le through the auger s t em simultanaously
as the auger f l ights are withdrawn from the
b o r e h o l a until con s i s t e n t return i s ob s e rved .
Chock for sett lement af t e r at least 1 day and
add add i t iona l grout if needed . Patch or
repair paving if appropr iate . Spray paint pav-
ing wtch enamel paint or install survey stake
for future locat ion r e f e r e n c e . Boreho le grout'
ing may be p o s t p o n e d a max imum of 24 hours
p r o v i d e d c ha t auger f l ight s eoeaa i n in the
boreho l e ,

CM
r*-oo

2 . 1 2 AC end of each day, c omp l e t e cha in-of -custody
d o c um e n t a t i o n and t r a n s p o r t s amp l e s Co HRA
laboratory. All soil saaples should be placed
in coolers packed vieh ice. All soil samples
muse b« relinquished to HRA lab representat ive
at and of each day.

3 . 0 HAf c f a n

3.1 Decoutaa lnac * drl* l augers (including annulus)
be twoon each soil boring using high pre s sure ,

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
itcBr ide-Ratc i tf f and Assoc iates , Inc.
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3 . 2

hot water spray until visually c lean. De con t a -
minate drilling equipment at end of each day.
Use me thane* 1 for drilling equipment between
bor ing locat ions if drill rig be come s visually
contaminated with oily res idues or free hydro-
carbons .

Decon t am i n a t e s amp l e r s b e twe en each sampl ing
interval by brushing with a de te rgen t so lut ion,
fol lowed by a clean water r inse and a methanol
spray. Let a ir dry before subsequent u s e .

CM
*3-
CMr^-oo

3.3 Col l e c t wash water in sump or metal drums for
ons i c e was t e s t o r ag e .

3.4 Do not p e rm i t soil cut t ings , drill muds, and
b o r e h o l e g r o u t t o c o n t a c t ground s u r f a c e .
Co l l e c t a l l so i l cutt ings , exce s s grout , and
d i s p o s a b l e i t ems and temporar i l y place into
metal drum for transport to onsite waste s tor-
age area .

3.5 Wa s t e s t o r a g e drums acces s ib l e t o genera l
public or in high traffic areas must be removed
to on s i t e wa s t e s torage area at end of each
working day.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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4 . 0 Documen t a t i o n (all documents recorded in ink.)

4. 1 Cha i n -o f - c u s t ody f o rm s .

4.2 Daily field activity log

4,3 Soi l bor ing field l o g

4.4 Field re cord no t ebook

prevailing wind direction
equipment ser ial numbers
background air mon i tor ing
work area a ir mon i tor ing
unusual cond i t i on s/obse rva t i on s
photo ion i za t ion d e t e c t o r span se t t ing
O S H A safety level
genera l weather condit ions
EPA/CDK communicat ions .
r e c o r d of actual samp l e numbe r s and
depths of dupl icate soil samp l e s .

McBrida-Ratc l i f f and As so c i a t e s , Inc.
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METHOD OF FLUORESCENCE ANALYSIS OF TOTAL POLYNUCLEAR
AROMATIC HYDROCARBONS IN SOIL

1 . 0 Scope,__ua_n,d_ Apg 1.ica_tl.on
1 .1 This procedure is for the extrac t ion of poly-
nuclear aromat i c hydrocarbons (PNA) from soil and
analysis of the extrac t by f luorescence s p e c t r o p h o t o -
me t ry . This procedure determines tota l PNA only and
cannot resolve the various components of a complex
matr ix .

1 . 2 . Potential causes for negative interference are
paramagnet ic spec i e s such as d isso lved oxygen , i ron ,
c o p p e r , and nickel. Other negat ive interferences are
s e l f - q u e n c h i n g and e n e r gy t r a n s f e r qu e n c h i n g .
Diamagnet ic metals such as zinc and calcium may cause
p o s i t i v e i n t e r f e r e n c e s . Ch a n g e s In pH can cause
po s i t i v e or negat ive i n t e r f e r e n c e s . Subs t i t uen t s
s u c h as: - C l , - NO ̂  • ° r - CO^ H tend to quench
f l u o r e s c e n c e whe r e a s s ub s t i t u en t s such a s : - N H o ,
• O H , or -OCH^ tend to enhance f luorescence .

CM
r-oo

2 , 0 Summary of_ Metho_d
2.1 A soi l sample is partial ly homogen ized manual-
ly. A port ion of this sample is then completely

McBride-Raecl if f ami . .Associates , Inc .
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homogen i s ed . One gram of the homogen ized sample is
extracted in cyc lohexane , and the extrac t is analyzed
by the synchronous exc i tat ion method of f luorescence
spe c t ropho torae t ry to obta in a spec t ra l r e spon s e . The
spec t ra l re sponse is compared to a standard of known
PNA concentrat ion for de term inat ion of re lat ive total
polynuc lear aromatic hydrocarbon concentra t ion .

A^pgr^at^us _.^aj^d^JjLaj;_ej^_aj^
3.1 Scanning f luorometer capable of simultaneously
s c a n n i n g t h e ex c i t a t i o n wave l e n g t h s f r om 230 t o
500+ nra and the emis s ion wave lengths from 250 to 520 +nm.

3.2 Quar tz cuvette with 10 mm path length.

3.3 Rotary tumbler , shaker , o r s imi lar device fo r
cons tan t ag i tat ion of soil samp l e .

3 .4 Spe c t r a l grade cyclohexane.

3 .5 Mor ta r a n d p e s t l e .

3.6 Gla s s cutt ing board and sta in less s tee l knife
or device to grate the soi l samp l e .

in
^
<Mr-oo
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4 . 0

3.7 A fil.teri.ng apparatus cons i st ing of Whatman 40
f i l ter p a p e r , glass funnel, suct ion -.ask, suct ion
flask adapte r , asp irator pump, and tubing.

3 .8 Balance capable o f weighing t o 0 . 0 1 mg .

.Sample Co l l e c t i o n , Pr e s e r v a t i o n , and Hand! i * 2
4. 1 S o i l s a m p l e s sha l l b e s t o r e d i n d e t e r g e n t
washed , tap water r insed . 8 oz. or 16 oz. glass jar s
with Tef lon- l i ned l ids.

5 • 0 Procedure
5.1 Remove the soil sample from the jar (minimum
100 grams) and p lace on a glass cutt ing board . With
the s ta i n l e s s stee l knife or grat ing dev i ce , break
down the sample to 1 /4- t n . s i z sd p i e ce s or less and
thorough ly mix the p i e c e s . Thoroughly gr ind and
h om o g e n i z e the so i l w i t h a m o r t a r and p e s t l e ,
gr inder , or ball mill.

5.2 P la c e 1 gram of the homogen i z ed soil sample
onto a we igh ing paper which has been prewashed in
cyclohexane and ait dr ied.

MD«_,
cvr-oo
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5 .3 Add 100 ml of cyclohexane and agitate the soil
sample in the extract ion apparatus for at least 24
hrs . The extract ion apparatus should continuously
agitate the samp le .

5.4 F i l t e r the e x t r a c t and p lace 3 ml of the
f i l t rate in the cuve t t e . Simultaneously scan the
em i s s i o n wave l eng th s f r om 250 to 500 nm and the
exc i tat ion wavelengths from 270 to 520 nm. The str ip
chart spe ed , scan ra t e , and fixed scale should be at
the same sett ings as for the standard against which
the scan is compared .

5.5 Dilut ion may be nece s sary to keep the instru-
ment re sponse on sca le . !£ dilution is ne c e s sa ry ,
place 1 ml of the extract into another glass j a r , and
add cyc lohexane . Severa l dilutions may be neces sary
for the instrument r e spon s e to remain on s ca l e . The
dilution factor is calculated as fol lows:

DF - extract volume x total dilution volume

r-oo

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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5 - 6 T h e re sponse
calculated as fo l lows:

con s t an t f rom the s tandard i

s C C m§ PNAre l . = mg PNA/standard dilution factoruniCs standard area units

5 .7 M e a s u r e t h e a r e a unde r t h
spec tra l scan . Calculat p e a k s of th

ions are as co l lows ;

Total PNA ( —-£- 1 s= sample ajrea units^ x RC x j)F_
kg sample weight (kg)

5.8 the instruct de tecc ion limit i s determined
-il«t»g a known concen t r a t i o n of a standard unno longer reg i s t sr s a spec t ra l ^^ ^^
g r o u n d c o r r e c t i o n s a r e m a d e . T h e ana ly, i c a ld e t e c . i o n l imits are deterffl ined fay mult

tu.«u..nt d e tec t ion llmit by the diluti<jn ̂ J
each analys is .

5.9 _ _ _ _ _ _ _ W.H. uaca and calculat ions on th e S p e c -
tral Scan Data She e t , which is to be attached to the
f luorescence spectrum of the sample ,

CO^r
CVJ
r-oo

** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
•KcBtide- lUtcUff and Assoc i
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6 -° Equ ipment :

7 . 0

I
I

6.1 Al l equipment exposed to soil samples or soil
e x t r a c t s mus t be d e t e r g e n t wa s h e d and tap wa t e r
r in sed fol lowed by a cyclohexane r inse . This includ-
es the knife and/or grating dev i ce , cutting board ,
funnel, extract ion bo t t l e s , e t c . The cuvette must be
washed by an ammon i a-ba s ed glass c l eanser , tap water
r inse, disti l led water r inse , fol lowed by a cyc lohex-
ane r inse . Repeat the proc e s s until no contaminat ion
is visual ly ev iden t . Fi l ters and weighing papers
should be prewashed by placing In a beaker of cyc lo-
hexane for 15 minutes . Air dry fi lters and weighing
pap e r s ove rn i gh t af t e r washing and s tore to avoid
dust accumulat ion.

7 . 1 One out of every ten samples should have a re-
pl icate analysis from the same extrac t . If the
repl icate sample results vary more than 10 pe r -
cent from the original analys is , a second dupli-
cate analysis should be conducted ^n a d iffer-
ent samp le .

CMr-
oo

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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A r inseate blank should be analyzed consisting
of cyc lohexane expo s e d to g lassware , cutting
b o a r d , kn ife , and analyt ica l mater ia l s foe
every ten samples analyzed.

7 . 2

O
lA
C-Jr-
O
O

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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CALIBRATION OF THE HNU PI 101
PHOTOIONIZATION ANALYZER

- 1 • 0 Scope a nd Appl i ca t ion

1,1 This procedure is des igned to ca l ibrate the HNU
PI 101 Pho t o i o n i z a t i o n Ana l y z e r to p e rm i t direct
measurement relative to isobutylene. Cal ibra t ion is
p e r f o rm e d to prov ide a basis for using a constant
naptha lene response factor relative to isobutylene.

2 . 0 Summa_rv of Mochod

2.1 Two isobutylene standards are analyzed with the
i n s t rumen t to determine span poten t i ometer se t t i ngs
which g ive d i r e c t measurement re lat ive to isobuty-
l e ne . The av e r ag e of the two span poten t i ometer
s e t t i ng s is u s ed for subsequent field air quality
aonitor ing and soil sample headspace analys is .

3 . 0

3. 1 HNU PI 101 Pho to i on i z a t i o n Analyzer manufac-
tured by HNU Sys t ems , Cambr i dge , Massachuse t t s with
10 . 2 eV probe .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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3.2 Cert i f i ed 10 ppm and 50 pps isobutylene stan-
dards in n i trogen. Standards can bs obtained from
Scot t Spec ia lty Ga s e s , Houston, Texas ,

3.3 A f low m e t e r ca l i b ra t ed in 1 standard cubic
f e e t p e r hour ( S C F H ) i n c r emen t s vith app r o p r i a t e
f ict ings for connect ion to bot t l ed gas standards and
a pre s sure regulator .

3.4 Tef lon cubing, 3/16 in . ID and 1/8 in . ID.

3 .5 Ultrason ic c l eaner ,

3 . 6 K imv ipe s .

3 .7 Lo n g - s t em cot ton swab s .corapound

O
O

Assoc iates , Inc»HcBride-Ratc l i £ f
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4 . 0

4.1 Hold _ probe upr i gh t and remove the black end
cap. Tha whiuo ^olc lon ionizadon chamber will pro-
bably r ema i n in the cap . Gent ly tap tha end cap
until tha ionization chamber drops out .

4.2 Roraovo the UV lamp and add severa l drops of HNU
c l ean i ng compound to the bo t t om of tha lamp (the
natal support where the smal l lena is located) and on
ehe inside tin of tha maeal suppor t . Take a cotton
swab and ktavipa and rub in a circular not ion untilvisually c lean .

4.3 Dip a kiravipe into the mochano I and thoroughly
clean the same area s , Set aside and let the lamp air
dry IS minutes .

4.4 Place t h e i o n t z a c i o n c h ambe r with vire mesh
screen s ide facing up. Remove 4 small s c rews from
the meta l ring. The meta l ring is held in place by
one so lder connect ion which must not be broken . The
meta l ring can be gently p ivoted out of the way of
the wire mesh screen Remove vire mesh screen and
gent ly push me ta l r ing back in p lace . Rinse the
s c reen with acetone or cyclohexane and let: air dry 5
minutes . Follow with a meehanoi r inse.

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
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The ion izat ion c should"
minutes , Remove and l e t air dry

A.6 P la c e the ion i za t ion chamber in a beaker of
me t h a n o l for 5 m i n u t e s . Remov e the i on i za t i on
chamber and let it air dry for 1 hour, or place in
oven at 50 to 100°C for 10 minutes . The oven must
not be concurrent ly used for samp l e s . Be sure that
the ion i za t ion chamber is c ov e r e d with a kirawipe
during drying to prevent dust accumulat ion.

4.7 Flush the aluminum probe extens ion with ace tone
or cyc lohexane , Use long- s t em co t ton swabs to thor-
oughly c lean the inside of the exten s i on , fol lowed by
a methanol r inse . Oven dry at 50 to 100 °C for 10
minutes , or air dry for 1 hour .

4.8 Reassemble the probe and attach i t to the r ead-
out module . Turn the function switch to "BATT" . The
mete r needle should be in the green area of the mete r
disp lay and the low battery indicator light should
not be on. Turn the function switch to "STANDBY" and
statically zero the instrument using the e lectron ic
zero poten t i ometer . Turn the function switch to the

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
HcBride-Ratc l i ff and Assoc i a t e s , Inc.
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0 - 2 0 sca le . A proper ly cleaned instrument; will dis-
play a 0,1 to 0.5 ppm response to normal laboratory
b a c k g r o u n d a ir qua l i ty at a span p o t e n t i om e t e r
sett ing o f 9 . 8 . Background readings greater than
about 0 . 5 ppm indicate that further drying of the
probe e l ements or further cleaning may be nece s sary .
Length of time between cleanings may vary.

5 . 0 Calibra.t. i .on

5.1 Attach the pre s sure regu lator/f low meter a s s emb-
ly to the 10 ppm isobutylene cal ibrat ion gas bot t l e .

5.2 Attach the Tef lon tubing to the flow mete r with
a reducer so that there is a good seal .

5.3 Turn the instrument on and check the bat tery .
I f the b a t t e r y cha rge i s sa t i s fac tory , then e l e c-
tronical ly z e ro the instrument using the zero po t en-
t i om e t e r . Re c o r d t h e initial span p o t e n t i ome t e rse t t i ng .

5.4 Attach the free end of the Teflon tubing to the
probe inlet. This inlet is acces s ib l e with the alumi-
num probe extens ion off . Open the flow meter valve
so that a constant 2 SCFH reading is obta ined.

Hcflr ide-Ratcl iff and Assoc ia t e s , Inc.
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5.5 Se t th e meter range to the 0 - 2 0 0 scale for the
10 ppffl isobutylene standard, and to the 0 - 2 0 0 0 scale
for. the 50 ppm isobutylene standard . Record the ini-
tial .me.asure.ment- as one- tenth of the meter reading.

5.6 Ad ju s t the span po t e n t i ome t e r , i f nece s sary , to
obtain the correc t d irect reading for the cal ibrat ion
gas concen t ra t ion . Record the new span po t en t i ome t e r
s e t t i ng and measurement reading in accordance with
Step 5 . 5 .

5.7 Clo s e the valve to the gas bott le and the flow
me t e r . Remove the regu lator/flow mete r assembly and
a t ta ch to the 50 ppm i sobuty l ene ca l ibrat ion gas
b o t t l e . Pe r f o rm St ep s 5 .3 t o 5 . 6 . Calculate t h e
average value for Che final span po t e n t i ome t e r s e t -
tings for both standards and lock the span po t e n t i o -
me t e r s e t t i n g in p l a c e . E l e c t ron i ca l l y zero the
instrument again, if n e c e s s a ry .

6 . 0 pojcu.m.e^tatJL_on

6.1 Record a l l cal ibration data on Photo ion izat ion
De t e c t o r Cal ibrat ion Reco r d .

in
C\ir-oo

7 . 0 Reference s

Ins true t ion .. . Manual for Mo d e l . PI 10 1 . . . . .Ph .QEQlon i z . a t t . on
Analyzer . HNU Sy s t em s , 1 9 7 5 .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
-- McBride-Ratc l i f f and Asso c i a t e s , Inc. ——
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PHOTOIONIZATION DETECTOR CALIBRATION RECORD |
PROJECT:
PROJECT NO.:
CLIENT:
CALIBRATION LOCATION:

O LABORATORY O FIELD
DATE '.jf
/ BY
^^^
^^
^^
^^
^^
^^
^^
^^
^^
^^
^^^
^^
^^
^^

^^

ZERO CHECK
(D) DVNAMIC
(S) STATIC

ZERO ADJUSTMENT
INfTIAL

YES NO
FINAL

YES NO

PHQTOlONfZATlON DETECTOR
MODEL

SERIAL MO.

LOW STANDARD CALIBRATION
SPAN SETTfMG

IWTIAL FINAL
READfNG

INITIAL FtNAL

———— —

——————

CALIBRATION GAS |
GAS TYPE:
FLOW RATE(SCFH):
LOW STANDARD (PPM):
HIGH STANDARD (PPM):

WGH STANDARD CALIBRATION
SPAN SETTING
INITIAL FINAL

READING
INITIAL FINAL

AVERAGE
SPAN

SETTING

SCALE
SETTING

PROBE
CLEANED
W YES
(N) NO

McBrfcfe-Rarcf/ff anrf Asspdates, cc
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METHOD OF JC-RAY FLUORESCENCE ANALYS IS OF
METALS IN SOIL

1 .0 Scop e and App \icat ton

i . l T h i s p r o c e d u r e i s fo r r .he q u a l i t a t i v e ana ly s i s
of m e t a l s i n s o i l u s i n g an X - r a y f l u o r e s c e n c e ana-
l y z e r . A r a d i o a c t i v e s o u r c e i s c h o s e n w h i c h em i t s
X- r a y s t o o b t a i n s p e c t r a l r e s p o n s e s f rom rr .^ta l com-
p o u n d s in a soi l med i a . Me t a l s can be ident i f i ed and
q u a n t i f i e d by t h e c h a r a c t e r i s t i c en e rg i e s wh i ch they
r e - em i t . Typ i c a l l ower d e t e c t i o n l imits are 25 to 50
ppm in comp l ex so i l med i a .

2-0 S_u m m a r y o E M g t h o d

3 . 0

2.1 A d r i e d and homogen i z e d soi l sample i s p l a c ed in
a c a l i b r a t e d X- r a y f l u o r e s c e n c e ana lyze r and s u b j e c t -
e d t o X - r a y s . R e - em i t t e d X - r a y s a r e d e t e c t e d a n d
ana lyzed to i den t i fy me t a l s and the ir c o n c e n t r a t i o n s .

a r ajjj g a n d M aj: e r i a 1 s

3. 1 A Co l u m b i a Sc i e n t i f i c Indus t r i e s X-Me t 840 Port-
able X~Ray An a l y z e r w i t h powder/ l iqu id sample p r ob e .

OCine\jr-oo

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
HcBr i d e -Ra t c l i t f and As

* * * * **_*_*_**_* * * *
so c t a t e s , Inc .
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3.2 Ana ly t i ca l ba l ance capab l e o f we igh ing t o 0 . 1 g m

3.3 P l a s t i c samp le cup s and mylar f ilra from Columbia
Sc i e n t i f i c Indus t r i e s .

"Tffll

3 .4 D r y i n g ov en c a p a b l e o f ma i n t a i n i n g a c o n s t a n t
t e m p e r a t u r e o f 105 C .

3 .5 G r i n d e r , ba l l mi l l g r i n d e r , m o r t a r a n d p e s t l e ,
or s im i l a r a p p a r a t u s capab l e of reduc i ng dry soi ls to
f ine p owd e r s .

in
OJr-oo

3.6 G l a s s c u t t i n g board a n d s t a i n l e s s s tee l kn i fe o r
dev i c e to g r a t e the samp l e .

3 . 7 U . S . S t a n d a r d S i e v e N o , 1 0 ( 2 . 0 0 m m ) a n d U . S .
Stan d a r d S i e v e N o , 200 ( 0 . 0 7 5 mm ) .

Samp l e j , Pre a e r v a E_i_p_nt_and Hand l ing

4.1 S am p i e s shal l be s t o r ed in d e t e r g en t wa s h e d , tap
w a t e r r i n s e d 8 oz . o r 16 oe . g la s s j a r s w i th Tef l on-
l i n e d l i d s a t 4 C. Max imum ho l d i ng t ime for so i l
s a m p l e s i s 6 m o n t h s * At l e a s t 100 gm of so i l i s
r equ i r ed .

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
.imil-1.1.7". HcBr i d e -Ra t c l i fE and A s s o c i a t e s , Inc.
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5 . 0 Pro c e d u r e

5. 1 R em o v e the sample from the jar and p lace it on a
g l a s s c u t t i n g boa r d . W i t h a s ta i n l e s s s t ee l kn ife or
g r a t i n g d e v i c e , b r e a k t h e s amp l e down t o 1 / 4 - i n .
p i e c e s or l e s s and thorough l y mix the samp l e s .

5 .2 Fi l l a w e i g h i n g d i s h w i t h a b o u t 50 gm o f so i l
and r e c o r d the w e i g h t of the so i l . Dry the soi l for
24 hou r s a t a c o n s t a n t t e m p e r a t u r e o f 105 C, We i g h
the d r i e d so i l and c om p u t e the mo i s t u r e c o n t e n t on a
dry we i g h t b a s i s , i n a c c o r d a n c e w i t h ASTH D 2 2 1 6 .

5 , 3 G r i n d t h e s a m p l e s i n t h e g r i n d i n g a p p a r a t u s
un t i l t h e y a r e f ine p ow d e r s . Samp l e s w i t h grave l and
l a r g e o r g a n i c ma t e r i a l s shou ld be s i e v e d f i r s t w i t h a
U . S . S t a n d a r d S i e v e N o * 1 0 . W e i g h a n d r e c o r d t h e
w e i g h t o f m a t e r i a l r e t a i n e d o n t h e s i e v e . A f t e r
g r i n d i n g i s c o m p l e t e , t h e p ow d e r s shou l d b e s i e v e d
w i t h A U . S . S t a n d a r d S i e v e N o . 2 0 0 * M a t e r i a l s
p a s s i n g t h e U . S . S t a n d a r d S i a v e N o * 200 a r e t o b e
u s ed for the a na l y s i s . Sample s w i t h high c o n c e n t r a -
t i o n s o f o r g a n i c c omp o u n d s may no t p a s s t h e No . 200
s i e v e and shou ld be s i eved wi th a U . S . S t a n d a r d S i eve
No. 10 if less than 5 gm pa s s the No. 200 s i eve .

C\ocv
r-
oo

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *
McBr i d e -Ra t c l i f f and A s s o c i a t e s , Inc .
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5.4 P r e p a r e t h e s amp l e cup by p lac i ng a p i e c e o f t h e
my l a r f i lm o v e r t h e b o t t o m o f t h e larger ha l f o f t h e
s amp l e c u p . S n a p the . sma l l e r half o f th e sample cup
ove r t h e b o t t o m of th e l a r g e r ha lf . Th i s c laraos t h e
my l a r f i l m i n p l a c e . T h e f i lm s h o u l d b e t i g h t ,
wi t hou t wr ;.nkl es .

5 . 5 F i l l t h e c u p w i t h t h e d r i e d , p u l v e r i z e d
s a m p l e s . Tap the cup on a hard s u r f a c e unt i l no more
s e t t l i n g i s o b s e r v e d to oc cu r and t h e samp l e s u r f a c e
i s v i s u a l l y f l a t and u n i f o r m . A 1/4 in . to 1/2 i n .
l ayer of samp l e shou ld be in each cup .

5 . 6 T u r n t h e X - M E T 8 4 0 o n . T h e L C D s h o u l d r e ad
" S E L F T E S T C O M P L E T E " a n d t h e " > " s i g n s h o u l d b e
d i s p l a y e d . Th i s d i s p l a y may b e r e p l a c e d b y " G A I N
C O K T R O L : C O U N T R A T E T O O L O W " . T h i s i s n o r m a l .
A l l o w t h e m a c h i n e t o w a r m u p f o r a t l e a s t 1/2 hou r
w i t h the p r o b e l i d c l o s e d . Ope n up the l i d and wa i t
an a d d i t i o n a l 5 m i n u t e s for ga in c o n t r o l s t ab i l i z a -
t i o n . The i n s t r u m e n t i s r e a dy t o m e a s u r e s am p l e s .
K e e p t h e l i d o f t h e p r o b e o p e n f o r g a i n c o n t r o l
b e tw e e n the samp le a n a l y s e s .

5 .7 P l a c e t h e s a m p l e c u p i n t h e p r o b e , mak ing su r e
t h e l i d i s c o m p l e t e l y c l o s e d , a n d p r e s s " S T A R T " .

CMr-
oo
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A f t e r i t h a s f i n i s h e d s cann i ng , "ASSAYS " wil l app ea r
a n d t h e m e t a l s o f - i n t e r e s t a n d t h e i r c o n c e n t r a t i o n s
( n ig/kg dry w e i g h t b a s i s ) vill app e a r on the s c r e e n .
Re c o r d t h e r e s u l t s on t h e X-ray Ana l y s i s D a t a S h e e t .
E n t e r " S T D " on t h e k e y p a d a f t e r each mea s u r eme n t a n d
r e c o r d t h e s t a n d a r d d e v i a t i o n o f coun t i n? s t a t i s t i c s
f o r e a c h m e t a l . S c o r e t h e s am p l e s i n g l a s s s t o r a g e
v i a l s f o r f u t u r e r e f e r e n c e . Re p o r t r e s u l t s b y t o t a l
wet w e i g h t . Ca l c u l a t i o n s are as t'ol lows :

Sample Dry wt, „ , ,, .
Samp l e 'Wet 'w t . X Results (*g/kg) = Corrected Results (mg/kg)

F o r s a m p l e s t h a t w e r e s i e v e d w i t h a U . S . S t a n d a r d
S i e v e No . 10 , t h e we i g h t o f ma t e r i a l s r e t a i n e d shou ld
b e s u b t r a c t e d f r o m t h e s a m p l e d r y w e i g h t i n t h e
c a l c u l a t i o n s :

CM
vC
CMr-oo

6 , 0 a j. pjn g n. t^

* Results (mg/kg)
Corrected Results (mg/kg)

' e r g e n t

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * # * * * * *&* * * • _
McBr t d e rH a t c l i f f and A s s o c x a t e s , Inc .
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r emo v e a l l d i r t a n d a i r d r i e d b e t w e e n s am p l e s . Th e
c up s s h o u l d be d e t e r g e n t washed and tap wa t e r r i n s ed
b e t w e e n s am p l e s a n d a i r d r i ed . R e p l a c e t h e my l a r
fi lm be twean each a n a l y s i s .

Qua l i ty A s s u r a n c e /Qu a I i ty Con t:rol Me a s u r e s

7. 1 Ten p e r c e n t o f t h e s amp l e s wil l have a r ep l i c a t e
a n a l y s i s t o e v a l u a t e a n a l y t i c a l p r e c i s i o n . Randomly
c h o o s e 1 s a m p l e and p r e p a r e a s e p a r a t e a l i q u o t and
p e r f o r m a n a l y s i s i n a c c o r d a n c e w i t h S e c t i o n 5 . 0 .
Re c o r d t h e r e s u l t s o n t h e X-Ray Ana l y s i s Da t a S h e e t .
Re c o r d t h e r e s p e c t i v e s t a n d a r d d ev i a t i o n s o f c oun t i n g
s t a t i s t i c s *

7 .2 C o m p u t e t h e d i f f e r e n c e s f o r e a c h me t a l con c en-
t r a t i o n b e t w e e n t h e o r i g i n a l ana l y s i s a n d t h e rep l i -
c a t e a n a l y s i s . I f any va l u e s d i f f e r by g r e a t e r than
2 r e p o r t a b l e s t a n d a r d d e v i a t i o n s , t h en c o n d u c t a
s e c o n d c e l i c a t e a n a l y s i s on a th i rd a l i quot from the
s am e s a m p l e . R e p o r t a b l e s t a n d a r d d e v i a t i o n i s
d e f i n e d a s t h e g r e a t e r o f t h e two v a l u e s o f t h e
s t a n d a r d d e v i a t i o n o f c o u n t i n g s t a t i s t i c s a n d t h e
c a l i b r a t i o n mode l s t a n d a r d dev ia t i on .

CM
r-oo

* * * * * * * * * * * * * * * * * * * *
. . » — _EX . e-Ratc l if f and Assoc ia t es , Inc
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7. 3 To ch ec k . £Q r i n s t r um e n t p r e c i s i o n , p e r f o rm
an a n a l y s i s of a known s t a n d a r d . This shou ld be
p e r f o rm e d o n q e pe r d a y - I f t h e a v e r a g e o f t h e
s t a n d a r d r e s u l t s v a r y g r e a t e r tha.i 2 r e p o r t a b l e
s t a n d a r d d e v i a t i o n s , t h e n o p e n t h e l i d o f t h e
p r o b e to a l l ow i t to undergo ga in c o n t r o l for 15
m i n u t e s . Reme a s u r e t h e s amp l e .

! .0 R e f e r e n c e s

vo
CVJ
r-oo

i e n t i f i c I n du s t r i e s , 1 9 8 5

I
I

*•*

and A s s o c i a t e s , 'lnc
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X-RAY ANALYSIS DATA SHEET
PROJECT NO.: PROJECT: CLIENT: METALS CONCENTRATION/SAMPLE STANDARD OEVtATIOM
DATE TESTED:

SAMPLE NO.
BY;
DEPTH SAMPLE

DATE
TARE

WEIGHT
CAN PLUS
WET SOIL

CAM PLUS
DRY SOIL

WATER
CONTENT

ARSENIC
MODEL 80-32
MODEL DL=6fc

CHROMIUM
MODEL 3D-204

COPPER
MODEL 30-42
MODEL OL*25

LEAD
MODEL 30* 102
UGOCL OL*=t01

ZINC
MODEL SQ-Sfl
UOOCL OL-JO

REPLICATE
SAMPLE NO.

STANDAftO
SAMPLE NO.

CHECKED BY:
DAT£; ,
STATUS: !

D O
O

METAL STANDARD VALUE
END-OF-DAY VALUE

As 1578 ±87

Cr 14SG ± 200

Cu 417 ±37

1T4±83

Zn 28I2±88

DEV. REPLtCATE t RESULTS

DIFFERENCE
LESS THAN Z

STANDARD DEVIATIONS? D D D D NO D VES D NO DYES QNO o n
REPLICATE 2 RESULTS

DIFFERENCE
LESS THAN 2

STANDARD DEVIATIONS? D YE3 Q NO DYES NO n YES a Q YE3 D NO VE3 Q NO

McBrlde-Ratcffff and Associates, Inc.

0 0 7 2 6 5
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.General

ANALYTICAL DATA VALIDATION CRITERIA

Data froft soil, sediment, groundwater, surface water,
duplicatest and field blanks collected during the RI were
subjected to da;a validation to evaluate their completeness
as outlined in the Quality Assurance/Quality Control Plan.
Matrix spike/matrix spike duplicate (MS/MSD) samples werenot validated.

The data generated by the analytical laboratory was
evaluated based on criteria developed by WUS Corporation,
Superfund Division, for the E?A. Technical Directive
Documents No. H Q - 8 4 1 0 - 0 1 "Laboratory Data Validation
Functional Guidelines for Evaluating Organic Analyses'1 and
"Laboratory Data Validation Functional Guidelines for
Evaluating Inorganics Analyses" were used to aid in
developing validation criteria pertinent to this project.
Data validation was based on the following criteria:

CM
r-
Oo

a.
b.
c.

d.
e.

f .

h.
i.

correct sample containers
completeness of chain-of-custody
samples extracted and analyzed within proper
holding times

use of proper internal standards
percent recovery of surrogates and
matrix spikes

RPD betxveen matrix spike duplicates or
replicate samples

tuning and calibration of instruments
proper use of blanks
proper reporting of results

007267
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The results are divided into three categories, The first
category is valid (V) results. These are results that were
judged to have been obtained with no question as to the
validity of the data. The second category is qualitative
(Q) results, which were judged to be acceptable for identi-
fication purposes only, due to problems with the sample
itself or its respective quality control data. The last
category included invalid (I) results. These are results
that were judged to be unusable due to problems with the
sample or its respective quality control data. An audit
checklist for each fraction is included in Section 5.0 of
this appendix.

2 .j? ̂ organics Analyses

For each sample, the criteria listed as follows were
utilised to classify and describe affected analytical data
as qualitative (Q) for each organic analysis:

o If holding times were exceeded, all positive
and undetected reported values for compounds in
both sample fractions are considered qualita-
tive.

CO
vO
CM
I—
O
O

For an acid and base/neutral extractables analy-
sis, any common phthalate ester that was de-
tected in the blank at a concentration greater
than five times the required detection limit
and in the sample at & concentration of less
than ten times of that found in the blank is
considered qualitative at the new quantitation
limit, set at the reported value.
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For a volatiles analysis, any common laboratory
solvent contaminant, such as methylene chlo-
ride, acetone and toluene, that was detected in
the blank at a concentration greater than five
times the required detection limit and in the
sample at a concentration of less than ten
times of that found in the blank is considered
qualitative at the new quantitatijn limit, set
at the reported value.

For either acid, base/neutral, or volatile a-
nalyses, compounds other than the common
phthalate esters or laboratory solvents that
were detected in the blank and in the sample at
less than five times the concentration in the
blank are considered qualitative at the new
quantitation limit, set at the reported value.

Any compound that was found to be improperly
blank corrected for that sample was evaluated
as being qualitative.

If any two surrogate spike recoveries within an
acid or base/neutral fraction or any one surro-
gate in a volatile fraction were out of the con-
trol limits, but have recoveries greater than
ten percent, all compounds in the affected frac-
tion are considered qualitative.

If any one surrogate in an acid, base/neutral,
or volatile fraction showed less than ten per-
cent recovery, all compounds in the affected
fraction are considered qualitative.

O
\o
CM
h-
O
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o If all surrogates in any one fraction were not
quantitated due to sample dilution, all re-
ported valuesi positive ur negative, in the
affected fraction are considered qualitative,

o .. For the blank, if any two surrogate recoveries
within an acid or base/neutral fraction or at
least ons surrogate, in a volatile fraction were
out of the control limits or any surrogate
showed less than ten percent recovery, the
reviewer must determine if this problem is an
isolated occurrence, or if there is a funda-
mental problem with the analytical process
before any data can be considered qualitative.

o If the chain-of-custody documentation wr.s found
to be incomplete but the sample can be traced
to field notes, all compounds for that analysis
and/or sample are considered qualitative.

The criteria listed as follows was used to classify the
analytical data for each organic analysis as invalid ( I ) j

o If the chain-of-custody documentation was found
to be incomplete and riot traceable through a-
nalysis or field notes, all compounds for that
analysis and/or sample are considered unusable.

o If incorrect units were reported, all compounds
affected are classified as invalid.

o If discrepancies were found for reported values
between the analysis data sheet and the quanti-
tation report for either detected or undetected

. . . . " . . . " ,_~._lcampounds, all compounds reported as two dif-
ferent values are determined to be invalid.

Or-
CMr-oo
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If no blanks were analyzed as per the require-
ments for that analysis batch, all compounds
for each sample in the entire test batch with
positive results are classified as invalid.

If any compound was detected as a gross contami-
-nant in the blank ( i . e . , saturated peaks by
&C/MS) , the data for those same compounds with
positive reported values in any sample included
in that batch are considered invalid.

If any two or more surrogate recoveries, within
a fraction, were less than ten percent, the com-
pounds for that sample fraction are considered
invalid.

If no matrix and matrix spike duplicates were
analyzed per 20 samples of the same matrix, all
samples for that batch are considered invalid.

_3_,_0 Inorganic Analysis

If any one or more of the following statements was found to
be true, the affected data for each inorganic analysis as
described as follows was classified as qualitative ( Q ) :

o if holding times were exceeded, all positive
and negative reported values for elements af-
fected in that sample are considered qualita-
tive,

o If contaminant analytes were detected in sam-
ples at a concentration of less than five times
the concentration found in the associated

r-
CM
h-oo
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blank, those elements are considered qualita-
tive at the naw quantitation limit, set at the
reported value.

If a laboratory duplicate analysis result for a
particular element fell outside the control win-
dows of 20 relative percent difference (RPD) or
percentage contract required detection limit,
whichever is appropriate for water samples; or
35 RPD or percentage contract required detec-
tion limit, whichever is appropriate, for soil/
sediment samples, the results for that arialyte
in all other samples of the same matrix and sam-
ples analysis batch are considered qualitative.

If a laboratory spike analysis recovery result
was found to be greater than 125 percent for
any element analyzed by ICP or cold vapor AA
for mercury and greater than 145 percent for
any element analyzed by furnace AA (antimony,
arsenic, lead, selenium, and thallium), any
positive reported results for that element,
within the sample batch, are classified as
qualitative data.

If a laboratory spik-v analysis recovery result
for an element analyzed by ICP or cold vapor AA
for mercury fell between 30 and 74 percent or
40 and 84 percent for any element analyzed by
furnace AA, all positive and/or negative re-
ported results for that analyte, within the
representative sar.pl.e batch, are considered
qualitative.

CMr*-
CMr-.oo
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If the chain-of-custody documentation was found
to be incomplete, but the sample can be traced
to field notes, all elements for that analysis
and/or sample are considered qualitative.

If spike recovery results fell, below 30 percent
for ICP elements and cold vapor AA for mer-
cury, or below 40 percent for elements analyzed
by furnace AA, all data for that element in
every sample included in the batch represented
by that spike sample are considered qualita-
tive.

Any sample analytical data for inorganic analyses that met
the^criteria described as follows was classified as invalid

o If the chain-of-custody documentation was found
to be incomplete and not traceable through
analysis or field notes, all elements for that
analysis and/or sample are considered invalid.

o If for water samples, any undetected elements
with a dilution factor of l was reported at a
detection limit different than the contract
required detection limits, the affected element
for that particular sample is classified as
invalid.

o If incorrect units were reported, all elements
affected are classified as invalid.

I
I
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If no blank was analyzed for the sample
analysis batch (20 samples), all elements for
each sample in the entire test batch with
positive reported results are classified as
invalid.

If no duplicate or spike sample was analyzed
for the sample analysis batch, all data in that
batch are considered invalid.

If duplicate sample results for any element
were found to have RPD greater than 50 in a
water sample or greater than 100 in a soil
sample, for a sample with a concentration
level in the duplicate greater than five times
the required detection limit, the results for
the element in every sample in that represented
batch is classified as invalid.

CM
r-oo

4.0 Dat_a_ Quality

Tables £-1 through E-4 reflect the completeness of each
media sampled, completeness of the sample was based on
validation criteria discussed in Sections 2.0 and 3 . 0 .
Only those samples that were evaluated as valid were
considered complete. Completeness goals were established
in the QA/QC Plan for each media sampled. A completeness
goal of 75 percent was established for inorganic and
organic data from groundwater and surface water samples. A
60 percent completeness goal was established for inorganic
and organic data generated from soil and sediment samples.
The actual completeness of each parameter is a measure of
the total number of valid samples out of the total number
of samples analyzed.
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4.1 .Groundwdter. Table E-l shows the calculated complete-
ness data for groundwater samples collected at the site.
Samples were analyzed for volatile organic compounds, acid
and base/neutral extractables, pesticides/PCBs, and priori-
ty pollutant metals.

4.2 surface Water. Table E-2 shows the calculated com-
pleteness data of surface water samples. Surface water
samples were analyzed for volatile organic compounds, acid
and base/neutral extractables, and priority pollutant
metals.

4.3 Soil _Samples. The completeness data for soil samples
is shown on Table E-3 . Soil samples were analyzed for acid
and base/neutral extractables, five priority pollutant
metals and iron.

LA
r-
CM
h~
O
O

4_._4 .Sediment Samples. Table E-4 summarizes the complete-
ness data for sediment samples. The sediment samples
(one-third) were analyzed for volatile organic compounds,
acid and base/neutral extractables, priority pollutant
metals, and iron.
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TABIB E-l
SUMMARY OF COMPLETENESS FOR GROONDWA1ER SAMPLES

Parameter
Volatile Organic
Compounds
Acid E>ctractables
Base/Neutral
E>ctractables
Pesticides/PCBs
Antimony
Arsenic
Cadmium
Iron
Lead
Mercury
Selenium
Silver
Thallium
Other Metals-1

Total
Samples
Analyzed

42

60
60

44
42
60
42
41

60
42
42
42
42
60

Tbtal
Samples
Validated

42

60

44
42
60
42
41
60
42
42
42
42
60

Itotal
Samples
Valid JV)

35

28
30

41
17
50
24
25
50
27
22
24
29
52

Completeness
Goal

75%

75%
75s

75%
75'-
75%
75%

75%
75%
75%
75;

75%
Motes:
1. Includes beryll

' Actual
Completeness

83 .3%

46.7%
50.0%

93.2%
40.5%
83.3%
57.1%
61.0%
83.3%
64.3%
52.4%
57.1%
69.1%
86.7% It—o

evaluated
chromium,

cumulatively.
copper, nickel, and zinc

2. Totals do not: include field blanks, trip blanks, or duplicates.

0 0 7 2 7 6
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TABD3 E-2
SUMMARY OF COMPLETENESS FOR SURFACE WATER SAMPLES

Parameter
Volatile Organic
Compounds

Total
Samples
Analyzed

Acid E>rtractables 10
Base/Neutral
E>rtxactables
Metals1

Cyanide

Total
Samples
Validated

Total
Samples
Valid fV) CoicpletenessGoal

75% 66.7%

10
10

10
10

10
10

10
10

10
10

10
10

75%
75%

75%
75% ,

100%
100%

100%
;i 100%
5 . 1

1. Includes antimony, arsenic, beryllium, cadmium, chromium, copper, • iron, (silver,
selenium, thallium, lead, mercury, nickel, and zinc evaluated cumulatively.2. Totals do not include field blanks, trip blanks, or duplicates.

0 0 7 2 7 7
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TABLE E-3
SUMMARY OF OOMPESTHJESS FOR SOIL SAMPLES
Total
Samples

Parameter Analyzed
Acid Extractables
Base/Neutral
Extractables
Metals1

Cyanide

82
82

84
84

TotalSamples
Validated

82
82

82
82

Total
SamplesValid fV)

75
75

82
80

Completeness
Goal

60%
60%

60%
60%

Actual
Completeness

91.5%
91.5%

i 97.6%
: 95.2%

Notes:
1. Includes arsenic, copper, chromium, iron, lead, and zinc.
2. Totals do not include duplicates.

rni

0 0 7 2 7 8
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TABLE E-4
SUMMARY OF COMPLETENESS FOR SEDIMENT SAMPLES

Total
Samples

Parameter Analyzed
Volatile Organic
Compounds
Acid Extractables
Base/Neutral
Eictractables
Iron
Other Metals1

Cyanide

7

12
12

5
12
12

Total
Samples
Validated

7

12
12

5
12
12

Total
Sanples Completeness
Valid (V) Goal

7 60%

8 60%
8

5
12
12

60%

60%
60%

60%

Actual
Completeness

100%

66.7%
66.7%

100%
100%

100%
Notes: i.
1. Includes antimony, arsenic, beryllium, cadmium, chromium^' copper, lead, silver,

selenium, thallium, mercury,, nickel, zinc, evaluated cumulatively.
2. Totals do not include field blanks, trip blanks, or duplicates.

1
c*j
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E-U
JLiJL_AUDIT CHECKLTSTfi

SAMPLE NUMBER __SAMPLE IDENTIFICATION""SAMPLE MATRIXDATE
1. Was the Sample collected in

i=e from time of

b) Chain of
S° UP°n

and

transfer °f
into the

fo»
5. Were the analyses

i e . ( 7 days f o p
(10 days for soil samples)

6. Were the results reported i

^elding t imes?

8. Were bromochlorcmethane 1 4 - ^ * 1chlorobenzene-dS used as iiterna? 5 uojob«n^ne andinternal standards at 50

-«
and one spike sample

o
CO
C\J
r—oo
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11. Was a laboratory blank run?

_ . _ _„„, . -w« * * ^4 i ^ i uj-x^uiuruyntene, chlorobenaene, toluene,a n d benzene a t 50 ug/U? . _ . . - . - - - - •
13. Did the blank contain no greater than 5 times t,he detection
limit of common laboratory solvents: methylene chloride, acetoneand toluene?
14. Were surrogates found to be within the expected ranges?
15. If any one surrogate was found to be outside the requiredlimit., is there any evidence of corrective action?
16. Were the matrix spike and matrix spike duplicate recoverieswithin the advisory EPA limits?
17. Were the RPDs (relative percent difference) between the
matrix spike and matrix spike duplicate within the advisory EPAl imits?
18. Were the required detection limits reported?

CO
CM
r-oo
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E- 16

SAMPLE NUMBER___
SAMPLE IDENTIFICATION"SAMPLE MATRIX..
DATE COLLECTED
1. WasI. Was the sample collected 4« +v
polyethylene or g lass )? " the proper container (either

3

-If so, was it intact upon receipt into the laboratory^
chain-of -custody form

C\]
CO

oo
6 months of sample

correct unit.
a soil sample)

7- Was one matrix spike analyzed?
8. Was one duplicate sample analyzed?
9. Was a method blank analyzed?
10. Were the recoveri ,=.<; ,-,-p „!
between 75 ans 125 percent? elements add^ in the matrix Spike
11. Were the required detection limits reported?

007282
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12. If any value obtained In the duplicate sample was greater
than 5 times the required detection limit, was the RPD plus or
minus 20 percent?
13. If any value obtained in the duplicate sample was less than 5times the required detection limit, was the RPD plus or minus the
required detection limit?
14. Were any elements found to be above the required detection
limit in the bank?
15. If so, do any of the samples contain values less than the
required detection limit?

CO
CM

oo
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ACID. BASE^MEIJTML^EXTEAGTABLE ORGANIC CQMPQUNDS_DAX.A_AnnTTGHECKUfil
SAMPLE NUMBER ____________
SAMPLE IDENTIFICATION _______ - —— —— - - - - - - - - - - - - -
SAMPLE MATRIX ___________ _ _ - - - - -DATE COLLECTED __________"
1 Was the sample collected in the proper container-

1-liter amber glass bottle for a water sample?
glass amber jar for a soil sample?

2. Were samples properly preserved on ice from time ofcollection?
3. Is the chain-of-custody complete as follows:

dates and signatures for each transfer of custody?chain-of-custody tape used?
if so, intact on receipt into laboratory?

4. Are there any discrepancies between the chain-of-custody formand the report forms?
5. Was the extraction performed within the proper holding times:5 days for water samples?

10 days for soil samples?
6. Was the sample extract analysed within 40 days of extraction?
7. Were the results reported in the correct units:ug/L for a v,ater sample?

ug/Kg for a soil sample?
8. Are there any discrepancies between the analysis data sheetand the quantitative report for the reported values?
9. Were 1 ,4-dich lorobensene-d4, naphthalene-d8, acenaphthene-dlO,
phenanthrene-dlO, chrysene-d!2, and perylene~d!2 used as internalstandards?
10. Were nitrobensene-d5, 2-fluorobiphenyl and p-terphenyl-d!4used as surrogates at 50 ug in the sample extract?

CO
OJr-oo
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11. Were phencl-d5, 2-fluorophenol and 2,4,6-tr ibromophenol used
as surrogates at 100 ug in the sample extract?
12. Was one matrix spike and one matrix duplicate sample
analysed?
13. Was a method blank run?
14. Were the matrix spike and matrix spike duplicate fortified
with 1 ,2,4-tr i ch lorobensene , acenaphthalene, 2,4-dinitrotoluene,
di~n-butylphthalate, pyrene, N-nitrosodi-n jpropylamine and1 ,4-dichlorobenzene?
15. Did the blank contain no greater than 5 times the required
detection limit of common phthalate esters?
16. Were the compounds found in the blank properly noted on the
data sheet?
17. Were surrogates found to be in the expected ranges?
18. If two surrogates from either base/neutral or acid fraction
are out of the limits or if recovery of any one surrogate isbelow 10%, is there evidence of corrective action?
19. Were the matrix spike and matrix spike duplicate recoverieswithin the advisory EPA limits?
20. Were the RPDs (relative percent difference) between the
matrix spike and matrix spike duplicate results within theadvisory EPA limits?
21. Were the required detection limits reported?

in
CO
CMr-oo
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PESTICIDE DATA AUDIT CHECKLIST
SAMPLE NUMBER ______
SAMPLE IDENTIFICATION
SAMPLE MATRIX _____
DATE COLLECTED ____
1. Was the sample collected in the proper container:

1-liter amber glass bottle for water sample?
glass amber jar for a soil sample?

2 Were samples properly preserved on ice from time of
collection?
3. Is the chain-of-custody complete as follows:

dates and signatures for each transfer of custody?
chain-of-custody tape used?if so, intact on receipt into laboratory?

4. Are there any discrepancies between the chain-of-custody form
and the report form?
5. Was the extraction performed within the proper holding times:

5 days for water samples?
10 days for soil samples?

6. Was the sample extract analysed within 40 days of extraction?
7. Were the results reported in the proper units:

ug/L for a water sample?
ug/Kg for a soil sample?

8. Are there any discrepancies between the analysis data sheet
and the quantitative report for the reported values?
9. Was dibutylchlorendate used as a surrogate in the sample
extract?
10. Was one matrix spike and one matrix spike duplicate sample
analyzed?
11. Was a method blank run?
12. Were the matrix spike and matrix spike duplicate fortified
with lindane, heptachlor, aldrin, dieldrin, endrin, and 4 , 4 ' - D D T ?

00
CMr-oo
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13. Were the compounds found in the blank properly noted on the
data sheet?
14. Was the surrogate found to be in the expected range?
15. If the surrogate was found to be out of the expected range,
is there any evidence of corrective action?
16. Were the matrix spike and matrix spike duplicate recoveries
within the advisory EPA limits?
17. Were the RPDs (relative percent difference) between the
matrix spike and matrix spike duplicate results within the
advisory EPA limits?
18. Were the required detection limits reported?

CO
CMr-oo
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APPENDIX F - GROUNDWATER MONITORING WELL LOGS
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PROJECT:

CLIENT:

DRILLER:

MONITORING WELL INSTALLATION REPORT
South Cavalcade Site

Koppers Company, Inc.

Layne-Western Company, Inc.

FIGURE; F-l
PROJECT NO.
TECHNICAN:

N 7 3 3 . 7 0 0 E 3 , 1 5 7 . 4 9 0

85-317
-C- Moore

LOG OF BORING NO. MONITORING WELL NO. SCK-MW01

u.ir
Q.LUQ

oz
Ul_lo.2<
0)

01S

Q2A

UiO.
CO.

sLJO.

-«9o
UJ

MATERIAL
DESCRIPTION

TOP OF
RISER ELEV.53 .2A
Brownish Gray
SANDY CLAY (CL)

-Can

Tan CLAYEY SAND (SQ
Light gray & tan
SAND (SP)

wet

Cap Type:
2 in. Sch. 40 PVC

9 . 0 (

Riser Type:
2 in. Sch 40 PVC

Type Of Backfill:

Cement-Bentonite

Reddish brown
CLAY (CH)

Sentonlte Seat

Type Ol Joints:
Flush Joint

Screen Type:
15 ft. Sch 40 PVC
Screen I.D.
Slot Size

2 in.
.010 in.

\* —— Type Ol filter Sand;

J

Np . ^3 blast sand
(Lone Star)

4——————^

REMARKS -

T Boring Diameter: 9 in,

Bottom @ 29'
COMPLETION DATE; 7-28-86
WELL DEVELOPMENT DATE: 8-11-86
DEPTH TO WATER : 9.2 £t.
WATER MEASUREMENT DATE: 8-12-86
INSTALLATION METHOD: Hollow-stem auger

CONSTRUCTION OATA
2 .9 f t , L = 2 0-5 f c

8.5 f t .

4 .5 f t .

= 5 ft.

McBride-Ratcliff and Associates, Inc.
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PROJECT:
CLIENT:
DRILLER:

MONITORING WELL INSTALLATION REPORT
FIGURE; F-2
PROJECT NO, 85-317

South Cavalcade Site

Koppers Company* Inc.

Layne-Western Company, Inc. TECHWCAN: P .C . Moore
N' 733 ,230 E 3 , 1 5 7 . 8 3 0

LOG OF BORING NO. MONITORING WELL NO. SCK-MW02
U.
I
X
(L
IUQ

- 10 -

15-

-20- .

- 25 -

Oz
UJ_J
0.s

OlS

tua.on. LUQ.00-
MATERIAL
DESCRIPTION

TOP OK

x

/ RISER ELEV. 52 .8 1

Lt. gray & tan
SANDY CLAY (CD
Light gray 5ILTY
FINE SAND (SM)
wet, w/creosote
odor

Reddish brown
CLAY (CH)

Bottom 6 24*

Cap Type:
2 in. Sch. 40 PVC

Riser Type:
2 in. Sch 40 PVC

Type Of SackfNI:

Cement-Bentonite

Bentonlte Seal

Type Of Joints;
Flush Joint

Screen Type:
t Sch 0

Screen I.D. - - ^ n -
Slot Size . .010 in>

\*———Type Of Hlter Sand:
l̂Ot̂ iJiiasx^aaiid.

(Lone Star)

T* " " Boring Diameter: JL n

REMARKS

COMPLETION DATE: 7-30-86
WELL DEVELOPMENT DATE: 8-11-86
DEPTH TO WATER : 8.8 ft.
WATER MEASUREMENT DATE: 8-12-86
INSTALLATION METHOD: Hollow stem auger

CONSTRUCTION DATA
3 ft.

"8 ft.
2 ft.

L4 = 16 ft

t6= 0 ft,

McBride-Ratcliffand Associates, Inc.
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II MONITORING WELL INSTALLATION REPORT
FIGURE: F-3

CLIENT: Koppers Company, Inc. PROJECT NO, 85-317

PROJECT: South Cavalcade Site

i r.l IPMT- Knr

DRILLER: Layne-Western Company, Inc. TECHNICAN: w. Turney
LOG OF BORING NO. MONITORING WELL NO. SCK-MW03

MATERIAL
DESCRIPTION

TOP OF
RISER ELEV. 51 .20

Light gray and
tan SANDY CLAY
(CL)

Tan and light
gray SILTY SAND
(SM) w/bio-
tutbation

Cap Type:
2 in. Sch _4Q PVC

Riser Type:
2 in. Sch 40 PVC

Type Of Backfill:
Cement-Bentonite

Bantonite Seal

Type Of Joints:
Flush Joint

Screen Type:
10 f t .Sch _40_PVC
Screen 1.0.
Slot Size

2 in'in<

J

J«———Type Qf filter Sand:
, i_ A. ,3Jj."

L (Pioneer

Reddish brown Tr———— ĵ̂ — Boring Diameter: 9 i

Bottom @ 25 ' REMARKS _

COMPLETION DATE: 1 1 -4-86
WELL DEVELOPMENT DATE: H-7-86
DEPTH TO WATER : 5.3 ft_.
WATER MEASUREMENT DATE: 1 1 -21-86
INSTALLATION METHOD; Hollow-stem auger

CONSTRUCTION DATA
= 2 '3 f t- L4= 1 1 . 0 ft

L2 = 14 .0 ft.
L a = 2 . 1 f t .

L 6 V o . 7 f t .

McBride-Ratcliffand Associates, Inc.
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PROJECT;

CLIENT:
DRILLER:

MONITORING WELL INSTALLATION REPORT
South Cavalcade Site FIGURE: F-4

Koppers Company, Inc. PROJECT NO. 85-3 17

Layne-Western Company, Inc. TECHNICAN: P -C . Moore
N 7 3 1 . 4 8 0 E 3 . 1 5 8 . 3 5 0

LOG OF BORING NO. MONITORING WELL NO. SCK-MW04

- 5

- 10

- 2 0 i

-25

IU

01S

w;

2UJO.00.
MATERIAL
DESCRIPTION

TOP OF
RISER ELEV.48,55'

DEPTH

Tan SANDY CLAY
(CL)

Light gray
CLAYEY SAND (SC)
grading to
slightly silty
sand to sand w/
sandy clay
pockets

Cap Typo:
2 in. Sch. 40 PVC

Riser Type:
2 in. Sch 40 PVC

Type Of Sackfll l:

Cement-Bentonite

Bentontte Sdat

Type Of Joints:
Flush Joint

Screen Typo:
15 ft. Sch 40 PVC
Screen 1.0. 3 in •
Slot Size . 0 10 in.

Reddish
CLAY(CH)

Type Of filter Sand:
CZ3 i .^ _ No. 3 blast sand.

j I I . (Lone Star)
26.0'i__L_ J

I |T[4————ft|4—— Boring Diameter: .9 . . .m .
Bottom @ 26' REMARKS --Jfei-"- Coi\gtriicted

flush with paving.

COMPLETION DATE: 7-31-86
WELL DEVELOPMENT DATE: 8-8-86
DEPTH TO WATER : 3.6 ft. ;
WATER MEASUREMENT DATE: 8-12-86
INSTALLATION METHOD: Hollow-stem auger

CONSTRUCTION DATA
= 0 ft, .- _ - . LA * 16 ft
= 10 ft.
= 1.5 ft.

= 0 ft.

McBride-Ratcliff and Associates, Inc.
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MONITORING WELL INSTALLATION REPORT
South Cavalcade SitePROJECT:

CLIENT: Koppers Company, Inc.

DRILLER: Layne-Western Company, Inc,

FIGURE: F-5
PROJECT NO. 85 -3 17
TECHNICAN: "• Turney

N733 .43Q Tn.1S7.1?n_______________
LOG OF BORING NO. MONITORING WELL NO. SCK-MH05

- 20

01S

02T

B P G.

MATERIAL
DESCRIPTION

TOP OF
RISER ELEV52 .69

Light gray & tan
SANDY CLAY (CL)
Tan & gray SILTY

SAND (SM)

Cap Type:
2 in. Sch. 40 PVC

Rfsar Type:
Z_in. S c h .40 PVC

Type Of Backfi l l :

Cement-TtentonitR

Bentonito Seat

L4

Reddish brown
CLAY (CH)

w/silt seams

2 2 . 7

Of Joints:
——Fl.nsh Joint-

o 1Jt_
Screen Type:
JO ft. Sch. AQ PVC

Slot Size 0 . 0 1 0 in .
Type Of filter Sand:
__ _.blast sand

~ (Pioneer Texblast)
25'i-JL— JL_JZ

Bottom ? 25' Boring Diameter: JJLJL!

REMARKS

to
cr
C\J
1^oo

cOMrcETION DATE: 8- 1 1 -87
WELL DEVELOPMENT DATE: 8- 13 -87
DEPTH TO WATER : H.25
WATER MEASUREMENT DATE: 8-28-87
INSTALLATION METHOD: Hollow-stem auger

CONSTRUCTION DATA
Li - 1.9 ft. L4- 19 ft.
12= 6 ft. '
L3 = 1 .5 f t .

= 2.3 ft

McBride-RatcIiff and Associates, Inc.

007293



PROJECT:

CLIENT:

DRILLER:

MONITORING WELL INSTALLATION REPORT
South Cavalcade Site FIGURE; F-6

Koppers Company, Inc. PROJECT NO. 85 -3 17

Layne-Western Company, Inc. TECHNICAN: P. C. Moore
N 7 3 0 , 8 2 0 E 3 , 1 5 8 , 4 4 0

LOG OF BORING NO. MONITORING WELL NO.SCKJ-MW06

x
0.UJo

- 5 -,

- 10 i

- 15-

r 20-

- 25-

oCD2>•to

oz
UJ-Ia.S<
0)

01S

2UJQ.oa.

0:3°

tU(i.00.
MATERIAL
DESCRIPTION

TOP OF
RISER ELEV. 48.04'

Light gray & tan
SANDY CLAY (CL)
Light gray and
brownish gray
FINE SAND (SP)
wet»w/clay
pockets, creosote
odor and oily
residue

Reddish brown CLAY (CH!

Cap Type:
2 jr.. Sch. 40 PVC

Riser Type:
2 in. Sch 40 PVC

Type Of Backfil l :

Cement-Bentonite

Bentonite Seal

Type Of Joints:
Flush Joint

Screen Type:
15 ft. Sch J0_ PV_C_
Screen I.D. 2 . l n- -...-
Slot Size .010 .in.

Type Of fi lter Sand:
No .3 blast sand

(Lone Star)

Soring Diameter: 9 in,
Bottom @ 26' REMARKS constructed_in .manhole.

__fj:.ug.b.__with. jaay i.ng_.

COMPLETION DATE: 8-4-36
WELL DEVELOPMENT DATE: 8-8-86
DEPTH TO WATER : 4 . 5 f t .
WATER MEASUREMENT DATE: 8-12-86
INSTALLATION METHOD: Hollow-stem auger

Li =
CONSTRUCTION DATA

0 ft . L4= 15 ft

11 ft .

2 ft.
L6= 0 ft.

McBride-Ratcliff and Associates, Inc.

007294
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MONITORING WELL INSTALLATION REPORT
PROJECT: South Cavalcade Site

CLIENT: Koppers Company, Inc.

DRILLER: Layne-Western Company, Inc.
LOG OF BORING NO.

oCO2
° ' H! u* m MATERIAL8* go. g DESCRIPTIONa. a -.n/i' -i

atuO

UJ_j0.s<<a
ill

FIGURE: F-8
PROJECT NO, 85-3 17
TECHNICAN: W. TurneyN73Q .650 . £3.157,590__________

MONITORING WELL NO.SCK-MW08

% \ TOP OF
RISER ELEV .47 .94 *

10
01S ; 0 0

Tan & light gray! VERY SANDY CLAY
________(CL}

Tan & light gray1 CLAYEY SAND (SC)

02S 2 .5 4 . 0

25

'Reddish brown
CLAY (CH) i ,
w/slickensidesj 2.1 ..6

_odor

Type Ol Joints
Flush Joint

Bottom @ 23' l_

Screen I.D. __
Slot Size JL£iO in.

^ K——TVP« Of filter Sand:
-^°^-3_blas^^an«i_

L5 (Pioneer Texblast)
|T

~*\* Boring Diameter:

COMPLETION DATE: 8 - 1 1 -87
WELL DEVELOPMENT DATE: 8 - 13 -87
DEPTH TO WATER : 8.9 ft .
WATER MEASUREMENT
INSTALLATION METHOD:

CONSTRUCTION DATA
= 0 ft. L4= 15 ft.

8 ft . L5= 1.4 ft .
1-3= 3 ft.

McBnde-Ratcliff and Associates, Inc.

O
O

007296



IIIIII

MONITORING WELL INSTALLATION REPORT

II
I
I
I

II

PROJECT; south Cavalcade Site

CLIENT; Koppers Company, Inc.

DRILLER: Layne-Westeru Company, Inc.

FIGURE: F-9
PROJECT NO. 85-317
TECHNICAN: P .C . Moore

LOG OF BORING NO.

DE
PT

H 
- F

T

- 5 -

—
- 10-

- 15-

- 20-

- 2 5 -

—».

SY
MB

OL

$̂̂&•fxi£ciii1ip*/*'y*̂
<y.%?&*&v.̂py

SA
M

PL
E 

NO
.

01S

FIE
LD

HE
AD

SP
AC

S
RE

AD
ING

. P
PM

0

LA
B

HE
AD

SP
AC

E
RE

AD
ING

. P
PM

0

MATERIAL
g DESCRIPTION~ja£
g TOP OF

/ RISER ELEV. 46.34

K
Light gray & tan
VERY SANDY CLAY
(CL)
w/calcareous &
ferrous nodules

Light gray CLAYEY
SAND (SC)
w/calcareous
nodules

Reddish brown
CLAY (CH)
Bottom 3 20'

COMPLETION DATE; 8-5-86
WELL DEVELOPMENT DATE-' 8-8-86
DEPTH TO WATER : 0.4 ft.
WATER MEASUREMENT DATE: 8-12-86
INSTALLATION METHOD: HolloWTStem auger

MONITORING WELL NO. SCK-MW09
^

DEPTH L! 'o ^^

6^0'

9,0' ,<

IO,.Q'

2_01£
l

2&0.'j

REMflu

I1
\1

I
•4 I

|
1

L "r
ARKSsh wit

^--*

J
-r-|
•^— '

i ntf •

"|4 ——— Cap Type:
f 2 in. Sch, 40 PVC
•5-*^'ffl^i&ltts&t&tllgM&SSJsai
#| ——— Riser Type:
$ 2 in. Sch 40 PVC#̂
V$4 —— Type Of aaektlll:
$'//A Cement-t>entonite

1PiS&JL.
• L3•4 —— Bantonlto Seal
•rT* l;~Type Of Joints:
k-l-^ .Flush Joint1*— i ——— Screen Type:

1 10 ft. Sch 40 PVC| ' - —— -
Scrnnn 1,0. ^ ?-"-• - .

| Slot Size .Otfl in..
j< —— Type Of filter Sand;

1 - + No. . 1 . . blast sand
I , B (Lone Star)JjT

Well constructed in manhole
h .paving_ _ „ „ „ _ . _ „ _ „ .

CONSTRUCTION DATA
Lt = 0 ft. L4 = 11 ft.

L2= 9 ft.
L3. 3 ft.

Ls= 0 ft.

McBride-RatcWf and Associates. Inc.

007297
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î. 

t«i
 (&

 ft
. 3

 tf
l &

 W
W

 !
3 

**^ 
O

 C
ft (

X 
H*

 O
 IJ

*
CO 

rt 
«
-
*<
(—

 
rt

re 
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MONITORING WELL INSTALLATION REPORT
PROJECT: South Cavalcade Site FIGURE: F--11

CLIENT: Koppers Company, Inc. PROJECT NO. 35 .3 x7

DRILLER: Layne-Western Company, Inc. £ ^ 15^
Ef4o

NICAN: W' Turney

LOG OF BORING NO, MONITORING WELL NO. SCK-HW11
MATERIAL
DESCRIPTION

TOP OF
RISER ELEV. 51.<

Raddish brown
CLAY (CH)

Tan and light
gray SANDY CLAY
(CL) w/calcare-
ous nodules

•v/sand pockets
I 39'

CLAYEY SAND (SC)
Light gray and
reddish brown
.CLAY (CH)

Bottom § -»V

Cap Type:2 in. Sch 40 PVC

Riser Type:
2 in. Sch 40 PVC

Type Of Oackf l l l ;
Cement-Bentonite

Sontonlte Seal

Type Of Joints:
Flush Joint

Screen Type:
5 ft. Sch *0 PVC

Screen I.D. —— 2 JHiSlot Sue O.«0i ia?
, Type Of tiller

A_2« ! ! (^) !_^__ .Ho . . . 3 blast aand
f [ .La ^Pioneer Texblasc)44 » ,..,--L, —-, ̂ J.--.-

J4————*|4—— Boring OUmeter: 9 ln^,
REMARKS Duct tajje/p_l_astic sheet cap _

lost in borehola at about 42 ft.

COMPLETION GATE: 1 1 -6-86
WELL DEVELOPMENT OATE= 1 1 -7-86
DEPTH TO WATER : lf i-6 ft.
WATER MEASUREMENT DATE: 1 1 -2 1 -86
INSTALLATION METHOD: Hollow-stem auger

CONSTRUCTION DA7A
Li * 2.9 ft . i 7.5 ft
L2 « 36.S ft.
L « 2 ,5 f t .

Ls« 2.0 ft

McBnde-Ratciiff and Associates, Inc.

007299



MONITORING WELL INSTALLATION REPORT
PROJECT: South Cavalcade Sice FIGURE' F-L2

CLIENT: Koppers Company, Inc. PROJECT NO. 85-317

DRILLER: Layne-Weseern Company, Inc. TECHNICAN: P - C . Moore- 733 ,690 E 3 , 1 5 7 , 8 0 0
LOG OF BORING NO. MONITORING WELL NO.SCK-HW12
u.
X
Q.IUQ

45-

50

55

60-

oz
tu-J0.
<(0

015

QJoa uio.00.

ugs
gw*rr

8

MATERIAL
DESCRIPTION

TOP OF
RISER ELEV. 53 .67

ttghc gray SILTY
SAND (SM)
w/sandy cl.iy
pockets, grading
eo clayey sand @
48,5', oily residua
v/ereosoee odor

Boccom f 52

Cap Type:
.2 in. Sch. 4.Q PVC

Riser Typ«:
2 fn. Sch 40 PVC

$4—— Type 0» eickllll:i - - -Cencnt-hentonito

Senlonlto Set)

V"Typ« 01 Jolnte:
Flush Jotnf

8cr««n Typa:
JO fc, Sch 40 PVC
Screen I.D. -*• ^0*
3lol SU« .010 in.

)l Illtar
No. l_blaac aand

(Lone Scar)

Boring Diameter: 9- in-
REMARKS

COMPLETION DATE: 7-30-86
WELL DEVELOPMENT DATE: S-U-86
DSPYH TO WATER : 10,5 £t.
WATER MEASUREMENT DATE: 8-12-S6
INSTALLATION METHOD: Kollow-stea auger

CONSTRUCTION OATA
1,1 . 3.2 ft
L2« 42 ft. 0 ft.

McBride-Ratchff and Associates. Inc.

007300



PROJECT:

CLIENT;

DRILLER:

MONITORING WELL INSTALLATION REPORT
South Cavalcade Sice FIGURE' F-ll

Koppers Company, Inc. PROJECT NO. 85-317

lAvne-Wp^rprn Cnmn^nv Tnr TECHNICAN: P .C . MooreLayne Western Company, inc. N 730 .S20 E 3, 158,450
LOG OF BORING NO. MONITORING WELL NO. SCK-MWW

tL111Q

- 4 0 -

45

50-i

5 5 -

60-

o7.
tuJQ.2<at

01S

1
zUIO,CO-

|u!*IW

MATERIAL
DESCRIPTHDN

TOP OF
RISER ELEV. 48 . 17

tan SAND (SP)grades to clayeysand below 44.5 1

oily residue and..creosote odors
Reddish brown &light geay CLAY(CH)w/clayoy sandpockets

Boecom Q 48'

Type:
2 in. Sch. 4_Q PVC

Rlaflf Type:
J in. _Sch 40 PVC

Typa or Back Mil:
Cement-Rentonlte

Qantonltf i

Typ« Of JolnJi.

Screen Typa:
10 ft. Sch 40 PVC _
Screen 1.0. 2 in.
Slot Sizo ,.fUOL i_n

(<——Typ« 01 (liter Sand:
sand.

(Lena Star)

Boring Dlani«t«r:
consumeced_ in

COMPLETION DATE: 8-4-86
WELL DEVELOPMENT DATE: 3-8-86
DEPTH TO WATEft ; 14 ,2 £t. 7~ :
WATER MEASUREMENT DATE: 8-12-86
INSTALLATION METHOD: Hollow-stew auger

CONSTRUCTION DATA
Li - 0 fCv _ _ _ . L4* 10.5 ft
L2 . 37 .5 it.
L* . 2 fe .

* 0 ft.

McBride-Ratclilf and Associates, Inc.

007301
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PROJECT:

CLIENT:

DRILLER:

MONITORING WELL INSTALLATION REPORT
South Cavalcade Site FIGURE: F--15

Koppers Company, Inc

Van and Sons

PROJECT NO. 85 -3 17
TECHNICAN:W,D . Turney

N . 7 3 1 , 3 4 0 E 3,159.130______ _ . .
LOG OF BORING NO. MONITORING WELL NO- SCK-MW23
HU.

o.Illo

-35 -

-45 -

50

- 5 5 -

UJ_la.2

UJQ.00.

—————1
OIS I 5

02S

C3T

5Old.oa.
-IP

MATERIAL
DESCRIPTION

TOP OF
RISER ELEVA9 .03 1

Light gray &reddish brownCLAY (CH)
Reddish brown1SILTY SAND (SM)
Light gray &reddisn brownJCLAY (CH)

Cap Type:
2 In. S c h .40 PVC

Riser Type:
2 in. S c h .40 PVC

Type Of Backfill:

Cement-Bentonite

Bottom 3 7 . 4 1 ,

Bantonlte Seal

I I I i /-Type Of Joints:
Flush Joint

-4

Screen Type:
5 ft. Sch. 40 PVC
Screen I.D. 2- in.——
Slot Size 0 .0 1 in. .

l:f-| |«——Type Of filter Sand:
i No. 3 Blast sando

•.Tin I. •i,'~
1-5 (Texblast)

Boring Diameter: in.

REMARKS Well constructed_in manhole.
fj.ush with ground^ surf ace. ^^ No bentonite
seal was placed due to space restrictions

COMPLETION DATE: 1 1 - 19-87
WELL DEVELOPMENT DATE: 1 1 -23-87
DEPTH TO WATER : 6.1 ft.
WATER MEASUREMENT DATE: 1 1 *30-87
INSTALLATION METHOD: Hollow stem auger

CONSTRUCTION DATA
0 ft . ^4 = Q.5 ft .

L2 = 34 .5 ft.
La= 0 ft.

Ls= 1 .5 f t .

McBride-Ratcliff and Associates, Inc.

007303
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MONITORING WELL INSTALLATION REPORT
PROJECT: South Cavalcade Site

FIGURE: F-I?
CLIENT: Koppers Company, Inc. PRQJECT Na ^^

DRILLER: Van and Sons
LOG OF BORING NO.

IU
tUQ.Ofll

rifi^gegg-"° §£2 £ UJ

MATERIAL
£3 DESCRIPTION!

TOP OF
RISER ELEV, 50

N 7 3 0 . 8 7 0
MONITORING WELL NO.SCK-PQ2

A_Z_""''
[DEPTH L, Q"————~Ca

?

P TyPe:

c u^ in. Sch. 40 PVC

40-

^f———Riser Type:

01T 1

02T

50

55

60

Tan SANDY CLAY(CD
Tan and light
>rav SILTY SAND,SM) w/oily
residue and
creosote odors

Type Of Backfi l l :

_ Cement-Bentoni t-p

Bottom @ 48'
3 9 . 0

4 0 . 2 '

Qonton i ta Sea l

-Type Of Joints:
_ Flush Joint

•Screen Type:
_5 ft . Sch. 40 PVC
Screen LD. , 2,.in.__
Slot Size _0,01 ir

- JT
Soring Diameter: JJLilL

COMPLETION DATE: 5-23-86
WELL DEVELOPMENT DATE: 6-4-86
DEPTH TO WATER : 15 .8 ft.
WATER MEASUREMENT DATE: S ' 12-86
INSTALLATION METHOD: Hollow-stem auger

-CONSTRUCTION DATA-
2.6 ft, L4= 9 f t .

Lfis 2.8 f t ,

McBride-Ratcliff and Associates, inc.

007305
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LOG OF BORING NO.

MONITORING WELL INSTALLATION REPORT

FIGURE: F-20
PROJECT NO. 85-3 17
TECHNICAN: W. Turney
c;o tit^i

PROJECT: South Cavalcade Site

CLIENT: Koppers Company, Inc.

DRILLER: Van and Sons

MATERIAL

_N .732 . 1 _8 i
MQNlTQRtNG WELL NoT^m

S DESCRIPTION
31 TOP OF

f l l SERELEV.53 .53

.1 and light
gray SANDY CLAY
(CL) w/creosoteodor
Light gray and
reddish brown
CLAY (Ch)
w/creo:;ote odor

Tan and light
_gray CLAYEY SANDo B(sc)

Taa and light
fi^ay SILTY SAND(SM)

_ «i-ight gray and
0 Hreddish brownCLAY (CH)

Cap Type:

Riser Type:
-Llai^Sch. 40 PVC

Type Of Backfi l l :

J^menc-Bentpnite

Sentonite Seal

f---1
Screan l.o. ̂ ^^_ _

0.0 1 i n .

60
Bottom $ 57'

5ii2'
57 .0 ' . f

REMARKS

Slot Sizs ___
2( H———Type Of filter Sand;
^ j ___No. 3CPi,
Ji 7

Soring Diameter: _JLJ£_

_____.,__.. . _-t_-^-^_-.i____i_4_^___.
COMPLETION DATE; 5-29-86
WELL DEVELOPMENT DATE: 6-4-86
DEPTH TO WATER : 16 .6 ft.
WATER MEASUREMENT DATE: 8-X2-86
INSTALLATION METHOD: Hollow-stem auger

CONSTRUCTION DATA

L2 = 45 ft.
* o ft.

^ 0.3 ft ,

McBride-Ratcliff and Associates. Inc.
007308
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IIIIIIIIIIIIIIIII

MONITORING WELL INSTALLATION REPORT
PROJECT; South Cavalcade Site

FIGURE; F-22
CLIENT; Koppers Companv, rnc PROJECT NO. 85 -3 17
DRILLER: Van and Sons
LOG OF BORING NO.

Q.UJO

-160-

oo ui

<a

wa| wa m| MATERIAL
S\ DESCRIPTIONi r

j j _73A.180 £ 3 . £ 5 5 . 6 5 0 TECHNICAN: G. Hassett
WELL NO.

Q.3.
51 TOP OF

RISER ELEV.50.30

- 170-

- 190-

•Jols SILTY SAND (SM)

-200-

__________ , , Bottom & 211
COMPLETION DATE: 3-27~87
WELL DEVELOPMENT DATE: 3-30-87
DEPTH TO WATER : 1 39 .7 ft
WATER MEASUREMENT DATE: 4-2-87
INSTALLATION METHOD: Wet Rotacy

Cap Type:
2-in. Sch 40 PVC

Rlsar Type:
2-in . Sch 40 PVC

Type 0! Bscktl lS:

-Bentpni

Qonton i ta 5oal

Type Of Joints:
Flush joints——--•——— ail Til ,_ • , | , | .

Type:
30 ft Sch 40 PVC

Soring Diameter:

-saal-ltUc^Ljiufi,

CONSTRUCTION DATA
0 ft 14 = *l ft

9 ftft

0 ft

O

McBnde-Katciiff and Associates. Inc.

007310



MONITORING WELL INSTALLATION REPORT
PROJECT; South Cavalcade Site FIGURE: f-23

CLIENT: Koppers Company, Inc. PROJECT NO. 85-317

DRILLER: Southwestern Laboratories, Inc. - - - - - -- TECHNICAL w.^730.350 E3
LOG OF BORING NO. MONITORING WELL NO. SCK-DW02

-200

H2104

33T

LUO.OQ.
3^0
UJ«SESg£"xtt

2wo.oo.<—•CQ&.O

MATERIAL
DESCRIPTION

TOP OF
RISER ELEV^0 .92 '

Cap Type:
_ Sen. 40 Type 304

SANDY

Tan & gray CLAY
(CH)

Riser Type;
Sch. AO Type
Stainless

Typa O» Backf i l l ;

Ceiflent-Bentonito Grout

39T
40T
IT

43S

0
0

0
0
0
0

Gray SILTY SA.VD
(SM)

-w/clay seams
Gray CLAYEY SAND_______(SC)
Gray medium SAND

(SP)
w/gravel

-w/elay seams

Sentonito Seal

Type Of Joints:
.-Flush Joii^t.

Screen Type:
30ft . Stainless Steel
Screen I.D, ..^"ifl'
Slot Site JL.PJO-in.

.-- . K —— Type or ftlter Sand:
O I * Jte&blflaL-Mo, A

-tan coarse w/gravel____
CLAY
SAND
Tan & gray CLAY

(CH)
0 M Bottom @ 2 2 1 '

COMPLETION DATE: 5- 10-87
WELL DEVELOPMENT DATE: 5 - 12 -87
DEPTH TO WATER : 141 .6 ft
WATER MEASUREMENT DATE: 7-1-87
INSTALLATION METHOD: Wet Rotary

t^4 ^m_ *

I T*\*—— Qorlng Diametar: '.
REMARKS ̂ l - . _installed to 72- f t . . 8 5/8-in . P .P .
intermediate casing installedto
141 .5- f t .

CONSTRUCTION DATA
3,8 ft, L4 » 47 ft.

= 11 ft.

Oo

McBride-Ratcfiff and Associates, Inc.

007311
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PROJECT:

CLIENT:

DRILLER:

MONITORING WELL INSTALLATION REPORT
South Cavalcade Site

Houston Transit Consultants

McClelland Engineers, Inn.

FIGURE; F-25
PROJECT NO. S5 -3 1 ?
TECHNICAN:

733,695 E 3 , 157 .796
LOG OF BORING NO. MONITORING WELL NO. CAV-OK-02

g

- 10-

- 15

' 2 0 -

ozu•JCL

UQ.0& ^+ ̂

«*£
MATERIAL
DESCRIPTION

< TOP OF
/ RISER ELE'^2.05'
GUY (GH)

Brown and gray
KIKE SAND (SP)

Brown CLAY (CH)
Bottom « 20'

Gap Type:2 in. PVC

Rlt«r Type:
2 in. PVC

Typ« Of Backfil l :
Camera Grout

Gentonlte Sell

Typ* Of Jo lnta :
Threaded

Scrtan Type:
5 ft. PVC
Screen 1.0. .? in>

Slot Size _QV02 in.
Typ* Of filter Sand:

N'o. 2 Cletntgx____

j£l_LM J^!I I T . ,|<————+\*—— Soring Diameter: •? inv
REMARKS tfg1-^ installed byCamp, Dresser& HcKee^during previous contaminant____
survey (ref... ..CDjj_ draft, report dated
-Julv.-lL. -19831._______'._

COMPLETION DATE: 2-5-83
WELL DEVELOPMENT DATE--
DEPTH TO WATER : 3.6 ft.
WATER MEASUREMENT DATE: 2~8-83
INSTALLATION METHOD: wet rotary

kl
ta

CONSTRUCTION DATA
2.1 ft.- -——--1,4= 9.5 ft,

10.5 ft .
1 ,4 f t .

L6= 0.0 ft

McBride-Ratciiff and Associates, inc.

007313
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MONITORING WELL INSTALLATION REPORT-
FIGURE' F-77
PROJECT NO. 85-3 1?

South Cavalcade Site

Houston Transit Consultants

McClelland Engineers, Inc. N 734.241 nn, 700
MONITORING WELL NO. CAV-OW-07

Cap Type:
2 in. PVC

*——— Riser Type:
2 in. PVC

in
Type Of Backfill:

f Cement Grout

Senlonite Seal

Of Joints:
Threaded

5 ft. PVC
Screen I.D. _^ in.
Slot Slza _0^02 Jn.

Type Of filter Sand:
No. 2 Clemtex

Boring Diameter: J_in^
REMARKS k'ell installe_d by^Camp, Dresser
J^jjgjjCee^ durijig previous contaminant ___
^urv_ev_ Cred.. COM ̂ dgaft^^ report dat_ed___^
July 11. 1983).___________________

CONSTRUCTION DATA

L2 = 7. A ft.

L3= 0.6 ft.

-L 4 s 9.6 ft

L= 0 .9 f t

McBride-Ratcliff and Associates. Inc.

007315
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MONITORING WELL INSTALLATION REPORT
FIGURE; F-30
PROJECT NO,

South Cavalcade Site

Houston Transit Consultants

McClelland Engineers, Inc.

8 5 - 3 1 7

TECHNICAN:
N 7 3 0 . 8 2 7 E 3 . 1 5 7 . 8 7 8

LOG OF BORING NO. MONITORING WELL NO. CAV-OW-10

- 1 5 -

- 2 0 -

-25

iu
ua.OQ. 00.

0)0.0*

0)

MATERIAL
DESCRIPTION

TOP OF
Risen ELEV.49,73

Brown SANDY CLAY
(CD
w/creosote odor

Brown FINE SAND
(SP)
w/creosote odor

Brown CLAY (CH)

Cap Type:
2 in. PVC

Rlaar Type:
2 in. PVC

Type Of flackfll l:
Cement Grout

Bantonlte Seal

Type Of Joints:
Threaded

Screen Type:
5 ft. PVC
Screen f.O.
Slot Size

2 in.

Type Of filter Sand:No. 2 Clemtex

Boring Diameter: 5 in.
Bottom @ 26' REMARKS *fejj installed^ by Camp, Dresser

& HcKee during previous contaminant____
s^urvey ..(ref .__CDM^ draft report dated July
1L

COMPLETION DATE: 5-4-83
WELL DEVELOPMENT DATE:
DEPTH TO WATER : 8 . 2 f t .
WATER MEASUREMENT DATE: 5-9-83
INSTALLATION METHOD: wet rotary w/no

recirculation of drilling fluid

CONSTRUCTION DATA
LI| = 2.0 ft . i t4 = 1 6 . 7 ft .

L2 = 9.3 ft .

L3= 0.5 ft .

= 3.0 ft .

McBride - Ratcliff and Associates. Inc.
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MONITORING WELL INSTALLATION REPORT
PROJECT: South Cavalcade Site

FIGURE; F-32
Houston Transit Consultants PROJECT NO. 85 -3 17
McClelland Engineers, Inc. TECHNICAL

LOG OF BORING NO.
MONITORING WELL NO. CAV-OW-13

3 DESCRIPTION

Brown SANDY CLAY

Brown CLAY (CHJ

Soring Diameter: JL in.
REMARKS Well inst*ri*A bv c_& Mrk'oo A,,*.,•-,,. _T7T '.~~~~"—"—iis

^ __ _. ^-^t» i_uui-ciniinant___^____________________,————————————-.-"—————t————-^————————————————^S—————I————————>•*-*•< :•--.• —————————I*-survey (ref. COM draft report dated.Tnlv l t i n o o \
COMPLETION DATE: 5-6-83

CONSTRUCTION DATAWELL DEVELOPMENT
DEPTH TO WATER : 4,5 ft.
WATER MEASUREMENT_ _ _-. _ _ . . _ . * . * . ni wnic ; O~y~tfJ
INSTALLATION METHOD: wet rotary w/no„„„, • - _ . . 1 - - - - • •"-„ _ . - ^wuubj > W/ II

recirculation of drilling fluid

McBride-Ratcliff and Associates, inc.

o
C\J

oo
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I

II

MONITORING WELL INSTALLATION REPORT
South Cavalcade Site FIGURE' F-31
Houston Transit Consultants PROJECT NO, 85

McClelland Engineers, Inc.

-317
TECHNICAL

N 7 3 3 . 7 2 0 E 3 . 1 5 8 . 2 0 0
LOG OF BORING NO. MONITORING WELL NO. nAV-OW-H

I
I
I
I
I
I
I
I
I
I

5 -

- 1 5 -

- 2 5 -

MATERIAL
DESCRIPTION

TOP OF
RISER 6LEV.3L47

Dark gray SILTY
CLAY (CL)
Gray SANDY CLAY

(CL)

Intermixed gray
SANDY CLAY (CL) and
CLAYEY SAND (SC) w/

creosote odors
Brown FINE SAND

(SP)
w/creosote odor

Brown CLAY (CH)

Bottom @ 2 0 , 5 '

Cap Type:
2 in. PVC

^——- Riser Type:
2 in. PVC

Type Of Sackflll:

Cement Grout

Bentonlte Seat

Type Of Joints:
Threaded

Screen Type:
5 ft. PVC
Screen I.D.
Slot Size

2 in
0 .02 i n ,

Type Of filter Sand:
No, 2 Clemtex

Boring Diameter: .5. . in . .

REMARKS Msll .inataUed by
& MeKee dur inp previous contamifiant
survey (ref. CPM draft report_dated
July.. U.. - 1983 L

I
COMPLETION DATE: 5-2-83
WELL DEVELOPMENT DATE:
DEPTH TO WATER : 5.4 ft,
WATER MEASUREMENT DATE: 5-9-86
INSTALLATION METHOD: wet rotary w/no

~>ecirculation of drilling fluid

CONSTRUCTION DATA
LI = 2.0 ft . t4= 1 0 . 8 ft

1 -2= 9 .7 f t .
L3=t 0.4 f t .

= 1 .5 ft .

McBride- Ratcliff ar,d Associates, Inc.
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PROJECT:

CLIENT:
DRILLER:

MONITORING WELL INSTALLATION REPORT
Eoath Cavalcade Site FIGURE: F-34

Houston Transit Consultants PROJECT NO. 8 5 - 3 1 7

Underground Resource Management VECHNICAN:
N 7 4 0 , 3 0 0 E 3 , 1 5 6 , 2 ' '0

LOG OF BORING NO. MONITORING WELL NO. CT-OW-01

z
0.UiO

ft

r!65-

- 170-

-175H

-180-

-185-

UJ-Ja5

16T

17T

1ST

UJO.00.
MATERIAL
DESCRIPTION

TOP OF
RISER ELEV. 60. 18

Greenish gray
SILTY CLAY (CL)

w/calcareous
nodules

Tan SILTY SAND
(SM)

Rlsor Type:
4 in Steel

Typa Of Backfi l l :

Cement-Bentonite

Bentonlte Seal

Type Of Joints:
Butt welded

Screen Type:
10 ft. Staj.nless_ stee 1
Screen I.D. , ^^" •
Slot Size wire wrap

Type Of filter Sand:

Interlayered
SAND and CLAY

Bottom @ 2 10 '

Boring Diameter: li
REMARKS Weljf- installed by Camp Dresser

& McKee, Inc. during previous contain-
ment survey (ref. COM draft report _dat_ed
Ju.lv IK 1 9 8 6 ) . 6 in . s f-P.Pl caa i n ------

COMPLETIOf4 DATE: 6-4-83
WELL DEVELOPMENT DATE:
DEPTH TO WATER : 1 4 1 , 8 ft.
WATER MEASUREMENT DATE: 1 1 -2 1 -86
INSTALLATION METHOD; wet rotary

CONSTRUCTION DATA to 120 ft.
Li = 2.8 ft.
L2 - 178 ft.
La- 0 .0 f t .

L4 = 3 2 . 0 f t .
I gn 2 0 . 0 f t .

McBride-Ratcliff and Associates, Inc.
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APPENDIX G - GEOPHYSICAL WELL LOGS
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NATURAL
QAUMA CURVE
200 Opt =7 .Q In.

•—r~-

SPONTANEOUSPOTCNTtAl CURVE20 mV = 3.76 In.
RESISTANCE CURVE40 ohrol t* 3.76 In.

I'l ——*• ————t

FILE NUMBER: £6-317
FIGURE;

CM

oo

DRILLER: SOUTHWESTERN LABORATORIESDATE: io-e-aeBORINO NUMBER: SCK-OW01
ELEVATION: 4S.&'

LOG OF GEOPHYSICAL BORING
SOUTH CAVALCADE SITE

-* HOUSTON. TEXA3

McBr/de-RatiJlff and Associates, Inc.

007324



SPONTANEOUS
MATUfUU POTENTIAL ,:
QAMUA CURVE CURVE I-300 cpg: 6.0 in. 20mVs2.fi In. RESISTANCE CURVE40 otimi = 2-b In.

to
r-
oo

FILE NO. 8S-317FIGURE: ORtLLER: SOUTHWESTERN LAaoRATOHIESDATE: 6-S-tot
BOfllMQ NUMBER: 8GK-DW026LEVATIOM; 43.6'

LOG OF GEOPHYSICAL BOHING
SOUTH CAVALCADE SITE

J0*McDride-Ratcllff and Associates, Inc.

007325



NATURAL G*MUA CURVEmi SPONTANEOUSPOTENTIAL CURVESO mV; 3.2fl In. HES I3TANCB CUHVO40 ohm* : 3.26 In.

NUMBER : QCK-PQ6
LOG OF GEOPHYSICAL BORINGSOUTH CAVALCADE SITE

HOUSTON. TEXAS
McBrlde-Ratcliff and Associates, Inc. •
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NATURAL SPONTANEOUS £QAMMA cunve POTRNTIAL CURVE ft RCBHTANCE CUIIVH200 cpi : 0.8 In. iOnW : 3.26 in, « 40 ohms s 3. SO In.'liipl " ~~~"" "" "
1; • **tft- • vj' i i11 , I t

k

• ' \

i
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I ' ,I : 11 -S• j " • . : •: ' ! i-1 i; i 'I i . . . i : : - - = '
I FtLE'SoVee-a V?I FlflURE:

T _ u _ ! r
: : 1
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: ; ;

i :
;

: - 60 - . . . . . . f t . . . . . . . .
. . . . . ' . :

: ; : . . . . . . . [ ; . . . . . . .
• • ' • ' " , . ; • : ; "

• : - ; , - ; ; - . : . : . : ; . . ; i . . : . :

1i 100 - '
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i ' ",'•

• - •

1 1 5 0 ; i

LLfl 1 . . . . . . ,

.
: : . ' . :

200 : : :
" • • ! - ; • • • • • " ' : '

%
.

1

I
iil tn

i• • • - .

.

. ; . .

:: i
' ' •. • • - . : • i . 1

i 1
'.' ' '• '•

. • ; ; • • ' : : ' ; ; , _

- . » • i ,
DATE : 3-27-87 gLEVATWN : B0.44 1ORLLER : VAN AND 9ON3 BORWQ NUMBER : 9GK-P07 I

LOG OF GEOPHYSICAL BORING \ 1
SOUTH CAVALCADE SITE "1HOUSTON, TEXAS I
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CM
K^
r-
oo
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NATUHALGAMMA CURVE200cp » ie .6 tn,

00
CM

Oo

FILE HO. 0S-31/FIGURE: OHtLLER : LAYNE-WE3TERN CO., INC.
DATE LOOOED: 3-34-97WELL NUMBER: 8CK-OW-09
ELEVATION: 51,0

GEOPHYSICAL^ LOG OF EXISTING MONITORING WELL
.„: , " " * , _ - SOUTH CAVALCADE 3IT£

HOUSTON, TEXA8

McBride-Raicliff and Associates, Inc.
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SUMMARY OF WATER LEVEL MEASUREMENTS FIGURE NO.: H-
WELL NO.: nw-OI

PROJECT: S.nith

LOCATION: nimston, toxas

CLIENT: ^"ao;>ers Company, fnc.

PROJECT NO.: 8 5 - 3 1 7
TOP OF CASINO ELEVATfGN: 5 1 .48 ft.
INSTALLATfON DATE: February 7. 1983
MEASUREMENT METHOD: WeiphteT Tape

WATER LEVEL DATA
DATE TIME WATER DEPTH - FT. WATER ELEVATION - Ft

WATER LEVEL HVDROGRAPH
£JP=JSj p

T OUARTFR 2 QOARTER 3

and Associates, Inc.
0 0 7 3 3 0

007330



SUMMARY OF WATER LEVEL MEASUREMENTS FIGURE MO.: H-2
WELL NO.:OW-02

PROJECT: South Cavalcade Site

LOCATION: Houston, Toxas

CLIENT: Koppers Company, Inc.

PROJECT NO.: 8 5 - 3 1 7
TOP OF CASING ELEVATION: ^2 .95 ft.
INSTALLATION DATE: February 5. [983
MEASUREMENT METHOD: Weighted Tape

WATER LEVEL DATA
DATE TIME WATER DEPTH - FT WATER ELEVATION - FT

WATER LEVEL HVDROQRAPH

QUARTER 4 QUARTER 1 QUARTER 2 QUARTER !QUARTER 3 QUARTER 4 QUARTER 1 QUARTER 2

jKrMcBride-Ratcfiff and Associates, Inc.

0 0 7 3 3 1
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SUMMARY OF WATER LEVEL MEASUREMENTS FIGURE WO.: !!-3
WELL NO.. OW-G6

PROJECT: South favatcade

LOCATION: Houston. Texas

CLIENT: KopoRrs Company* Inc

PROJECT NO.: 8 5 - 3 1 7
TOP OF CASING ELEVATtOM: 5 3 . 6 7 f t .
INSTALLATION DATE: May I I , 1 9 8 3
MEASUREMENT METHOD: Weighted Tap* and
___ __ __ Eloctrlcal Tape

WATER LEVEL DATA
DATE TIME WATER DEPTH - FT. WATER ELEVATION - FT.s

WATER LEVEL HYDROGRAPH

U!

t - j a a r i - n ; x.-.--.

riiiiii is i ̂T !̂»*lBi=î
•frntt;̂ !̂  .-iiOj-a.^ias^-^KsSair fr

'

QUARTER 2 QUARTER SIQJJARTFR 42 QUARTERS Qu'ARTER4QUWITER 1 QUARTER 2] QUARTER 3 QUARTER 4
1Q85 19ro

McBrtde-Ratciiff and AL soc«ates. Inc.

0 0 7 3 3 2
007332
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SUMMARY OF WATER LEVEL MEASUREMENTS FIGURE NO.: H-5
WELL NO . : o w - lO

PROJECT: ioath Cavalcade S i t e

LOCATION: Houston, Toxas

GHENT: Koppers Company> Tnc.
i

PROJECT NO.: -
TOP OF CASINO ELEVATION: 4 9 . 7 3 f t .
INSTALLATION DATE: May 4» 1981
MEASUREMENT METHOD: Weighted Tuoe

WATER LEVEL DATA
DATE TIME WATER DEPTH - FT. WATER ELEVATION - FT.

WATER LEVEL HYDROQRAPH

zo

ut

McSrrde-Ratcliff and Associates, Inc.

0 0 7 3 3 4
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SUMMARY OF WATER LEVEL MEASUREMENTS FIGURE NO.: H-6
WELL NO.: OW-13

PROJECT: South Cavalcade Site

LOCATION: Houston, Texas

CtJENT: Koppers Company, fnc

PROJECT NO.: 8 5 - ^ 1 7
TOP OF CASINO ELEVATION: 5 1 . 0 7 f t
INSTALLATION DATE: May 6, 1983
MEASUREMENT METHOD: Weighted Tape

WATER LEVEL DATA
DATE TIME WATER DEPTH - FT. WATER ELEVATION - FT

WATER LEVEL HVDROGRAPH

198S 1986 19*7
McBride-Ratcliff and Associates, Inc.'

0 0 7 3 3 5
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SUMMARY OF WATER LEVEL MEASUREMENTS FIGURE NO.: H-7
WELL NO.: OW

PROJECT: Cavalcade Sl t . n

LOCATION: Houston, T

CLIENT: Koppers Company. Inc.

PROJECT NO.: 8 5 - 3 1 7
TOP OF CASINO ELEVATION; 5 1 . 4 7 f t .
INSTALLATION DATE: May 2, 193^
MEASUREMENT METHOD: We Johns'* Tape

WATER LEVEL DATA
DATE TIME WATER DEPTH - FT WATER ELEVATION - FT.

WATER LEVEL HYDROGRAPH

1 1
it*

; UJ

QUARTErt 1 QUARTER 2 QUARTER 3 QUARTER 4QUARTER 1 QUARTER 2 QUARTER 3 QUARTER 4

McBride-RatcJiff and Assocfaces, inc.

0 0 7 3 3 6
007336



SUMMARY OF WATER LEVEL M
PROJECT: South Cavalcade SiLo

DAT
LOCATION; Houston. Texas

CLIENT: Koppers Company, Inc.

PROJECT NO.: 8 5 - 5 1 7
TOP OF CASINO ELEVATION: 5 0 . 4 7 ft ,
INSTALLATION DATE: March 25, 1 9 8 7
MEASUREMENT METHOD: Weighted Tape and

Electrical Tape

FIGURE NO.: H-8EASUREMENTS
WATER LEVEL DATA

E TIME WATER DEPTH - FT. WATER ELEVATION - FT.

WATER LEVEL HYDROGRAPH
J U I M U l I i i $11 w i l l 1 1 id SM M i l l l ' H I S J HH• - R Q ;' 1 i i I I 3 h P IS 1 LSI 3h II M j 1: • l l; I ; 1 1 51 ill Mr is fe n i1 i ii i • S' iLt : T u ' iI I l i i mm IP 9 IE ' "• j -90 Qi i} 1 : J |i UP ! -£ i l i l t i lt| n IN1 1 lilt ft P

-91 1 1 1 I, J L 1 'i 1 u n n EU r i i n li mi i i ffl iii t* i 1 i M i 1 | j u f ' !» G iiifi 1 I I 1 f i- i i f i i If M 1 It [ H .
< ~ a ii 2 ' i i SBS ilm a ' ' » ' si 1 1! i i JB * ti SIM• -S l i : i t i iS U i 'MM S 1 1 1 i II ! £ t Ito -93 1 1 1 I l lU - i * H H U S S I3il ! t 5 11 IlKlI; I 1 l i ! S i l l 1 1 h i ! IS Si EM1 1 w ' h : , n j. h ii 1 MP 1; Iii iil^l II I 1 M J IB i I I S H' -94 : i i s i ' s ' stf i I [ i; , 9 i I f M | h i i l l 1 P i111 ' I dl ! [ ! ! 1 It ! i i 1 1 i j S i 1.95 1 1 i jhlllJ iH 1 J i 1 alii u III in] 1 i th

QUARTER 1 QUARTER 2 QUARTER 3 QUARTER 4 QUARTER t QUART!
i I Q 8 6 It

jffMf

S 5 13 nil 1 1 H l is ij s IE iS i f f i L a i1 ! 1 1 3 £lj 1 J y o litBi liw M; KiJ*!1 1 Is 1 ' ii 2. H . I iiiffiopfi2 S i | § i I j ] i • [ ' [ i ! ' lii'i ' • » ilm!iyil|illliilIiikLiiUiliIiilll 11 t i ilSlJliilSliiiJslliilbliM J i r ' Ml \ 1 1 !T i MI ilp - $ i i !i ' V^ l i ' - i I'M ' ijii11 M I 1 1 1 ̂  L| >f« illUiII 11- i III P$l*-ii II I lif 3 II 1 il us i si ! S ! ! | ' li K P^ iiiI Hi ' a r 1 1 1 t \ pf T S ' f H 1 IT ih-rfM i Ml ilia* Jl ( ! t l 1 1 I i U i 1 iii u i i 1 il m jii ai IL J 11 M i l l 1 I P i i JH 1 ! [ • n [ l i i I i : H l H f i H l n F I f » :M ' CH II til l ' ^ • '^ u ]l ! il [ ! if IF" 1 J ft n I HJllaJ
M r fli | | • : 111 |lif[il M jij i • f l i4kr 1 ••• M ̂  4filMl ^w[-\ •^iify|l|ffl' i ii : : i! iii h h Mti i i^tt ip i i11 U M| l|l! J L | S.! « ijl I jU l l l i|luilli|li .lifLillll l;.4i!Li yi. {ill H 1st!' 1 1 1 Sit i ! fcji iiii itii lusii^ Mill 1 t Iii Eli 1 hf i'! I El 'lill 2 ii Hiiiiii* U : ] J iEI | [ |8 • pi 1 [ I i If M m||i if | id |if iflMlil p jii!|
• - i : i ' t! ' '1 I !l '! i l l" 1 I Si i 1 ^ ^^ t l .^ 'i lip! u ' : ̂  Hi | j ^ P MM If t i t 1 B l l H Iiilhipl i i i : l l irf| i l lSfS1 \ "•• I M 1 P \\-l 1 f if lM I li Pnl MHi, lit I i: li 3 . 1 H L . tl i . I i . I . ill l 11 .1^ lit 1 il 1 lli i 3 i il iER 2 QUARTER 3 QUARTER 4 QUARTER 1 QUARTER Z QUARTER 3 QUARTER 4

)87 1988

0 0 7 3 3 7
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SUMMARY OF WATER LEVEL MEASUREMENTS FIGURE NO.: H-9
WELL NO.: P02

PROJECT: South Cavalcade Site

LOCATION: Houston, Texas

CLIENT: Koppers Company, Tnc,

PROJECT NO.: 8 5 - 3 1 7
TOP OF CASINO ELEVATION: 5 0 . 8 6 f t .
INSTALLATION DATE: May 23, J98 h
MEASUREMENT METHOD: Weighted Taoe

WATER LEVEL DATA
DATE TIME WATER DEPTH - FT. WATER ELEVATION - FT.

WATER LEVEL HYDROGRAPH

F
zO
P

w

1086 1987
McBride-Rateliff and Associates, Inc.

I9R8

0 0 7 3 3 8
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SUMMARY OF WATER LEVEL MEASUREMENTS FIGURE NO.: H- 10
WELL NO.: po.3

PROJECT: South Cavalcade S i t e
i

LOCATION: Houston. Texas

CLIENT: Koppers Company, Inc.

PRbJECT NO.: 8 5 - 3 1 7
TOP OF CASINO ELEVATION: 5 1 . 7 6 f t .
INSTALLATION DATE: Mav 27, 1986
MEASUREMENT METHOD: Weighted Tape

WATER LEVEL DATA
DATE TIME WATER DEPTH - FT. WATER ELEVATION - FT

WATER LEVEL HYDROGRAPH

McBr/de-Ratcliff and Associates, Inc.

0 0 7 3 3 9
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SUMMARY OF WATER LEVEL MEASUREMENTS FIGURE NO.: H-ll
WELL NO.: P05

PROJECT:

LOCATION:

CLIENT:

South Cavalcade * Si te-

Houston, Texas

Koppers Company, Inc.

PROJECT NO.. S5-J 17
TOP OF CASINO ELEVATJON: 5 3 . 5 3 f t
INSTALLATION DATE: May 29, 1986
MEASUREMENT METHOD: Weighted Tape

WATER LEVEL DATA
DATE TIME WATER DEPTH - FT. WATER ELEVATION - FT

WATER LEVEL HYDROGRAPH

-u.
tz19.l

QUARTER 1 QUARTER Z QUARTER 3 QUARTER 4QUARTER t QUARTER 2 QUARTER 3 QUARTER 4

McBride-Ratcliff and Associates, Inc.
0 0 7 3 4 0
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APPENDIX I
FIELD HYDRAULIC CONDUCTIVITY TESTING

1 .0 Field Program
Hydraulic conductivity field testing was conducted at the
South Cavalcade site on February 18 through 22, 1987 . The
field program was designed to evaluate hydraulic conductiv-
ity of the shallow groundwater zone identified during the
Remedial Investigation. The hydraulic conductivity test
program was performed in general accordance with EPA Method
9100, "Saturated Hydraulic Conductivity, Saturated Leachate
Conductivity, and Intrinsic Permeability Methods," 1986 .

Falling-head hydraulic conductivity tests were run in four
fully cased monitoring wells screened over the test
strata. Monitoring well designations for each test are
presented in Table 1-1. Monitoring well test locations
were selected to assess spacial variability in hydraulic
conductivity within the shallow groundwater zone.

Each well was developed using filtered compressed air;
development continued until the water expelled from the
well appeared visually clear. The test zone was saturated
prior to testing by maintaining a constant head at the top
of the well casing. The flow of water was discontinued
when air bubbles were no longer visible rising within the
flooded well casing.

For the falling-head tests, excess heads were induced by
rapidly injecting a known volume of water into each well.
Water-level recovery data was then obtained with an
electric water-level indicator. Water-level measurements

(M

oo
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1-2

TABLE 1-1
FIELD HYDRAULIC CONDUCTIVITY TEST RESULTS

SHALr,OW._GROUNDWATER ZONE

Well Soil Type

Measured Horizontal
HydraulicScreen ConductivityInterval .jftj __ (.cm/sec>

i SCK-MW01
SCK-MW02
CAV-OW07
CAV-OW08

Sand
Sand
Sand
Sand

9 . 0
9 . 0

1 . 1 .0
1 4 . 0

2 4 , 0
2 4 . 0
16 ,0
1 9 . 0

2.4 X 10
4.5 X 10~4

4.3 x 10 -4
2.2 X 10~3

oo

iii
i
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1-3

were taken at intervals ranging from 3 minutes to 10
minutes depending on the rate of water-level decline.
Water levels were measured until approximately 85 percent
of the original excess head had dissipated.

The validity of the test. .data was evaluated in the field by
plotting the log of excess head versus arithmetic time.
Data was assumed reasonable when the, plotted data points
approximated a straight-line fit (Bouwer, 1976) . This
excludes data points from the late stages of the test
interval which frequently deviate from the best-line fit of
earlier points as equilibrium i& approached. Plots of the
field test data are presented in Figures l-l through 1-4.

2_._0 Results
Groundw?ter recovery data were analyzed by the methods of
Hvorslev ( 1951 ) for determining permeability in piezo-
meters. This method accounts fcr the time lag that occurs
from the time water is injected into a piezometer, until
the time the excess head equals the surrounding pore
pressure. The analysis accounts for a gravel pack or
developed zone surrounding the well which, for the present
evaluation, was assumed to be the width of the borehole in
which filter sand was placed.

A summary of calculated hydraulic conductivities and field
parameters for each test well is presented in Table 1-1.
Shown in the table, hydraulic conductivities calculated for
the shallow groundwater zone fall within an order of magni-
tude, ranging from 2.4 x 10"4 cm/sec to 2 . 2 x 10~3

cm/ sec.

r-oo

3 .0 Analysis
Hydraulic conductivities computed for the shallow zone are

_the._ uniformity of soils tested within this

007344



1 i -4

1 FIELD PErto

1
1
1

1
1
1
1
1
1
1
1
1
1
1
1

1 *—— A •* 1 J ?•"" • ' ) ' «W f— i ^4 •-- fi\ A ——— ASAolLi • * co * DA i A
PROJECT: South Cavalcade Site

PIEZOMETER NO. : SCK-MW01 PROJECT NO. : 85 -3 17
TEST DATA

TEST DATE: 2 - 19 -87
TIME: 1230
TECHNICIAN: D.T . Coffin
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FIELD PERMEABILITY TES *•*

PROJECT: South Cavalcade Site
PIEZC AEJEX NC.: SCK-MW02 PROJECT NO.:

DATA

85-317
TEST DATA SKETCH

TEST DATE: 2 - 18
TIME: 1400
TECHNICIAN: D.T.
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FIELD PERME \5!-!TV T FIGURE
MO.: 1 -3

PROJECT: South Cavalcade Site

PIEZOMETER NO.: CAV-OW-07 PROJECT N'C.: 85 -3 17

MEASUREMENTS
ELAPSED TIME

(.T.ir.utes)
WATER DEPTH

(feet)
TEST DATA

TEST DATE: 2 - 19 -87
TIME:
TECHNICIAN: 0.T. Coffin
TEST METHOD: Falling - head

PARAMETERS
H 0 = 7 . 8 7 *
L - AS"
D = 5"

d = 2"
T - 225 sec,

PERMEABILITY EQUATION:
dS- ln (4L/D> . Hvorslov)

SKETCH

n

STATIC

.5
1
1 .5
2
2 . 5
3
3 .5
A
4 . 5
5
6
7
8
9

10

1 . 15
2 . 0 4
2 . 7 5
3 .34
3 .90
4.36
4 .77
5 . 1
5 . 3 7
5 .6 1
6 .00
6 .3 1
6.56
6 . 7 5
6 .89r
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6 7 8
TIME <minu!ss)

:;iff and Arsec-ates. inc.
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zone . Based on visual classification and grain size
analyses, sands predominated within the test strata at each
well location.

4.0 Conclusions
Hydraulic conductivity field tests were performed at the
South- Cavalcade site in fully penetrating or mostly
penetrating wells. The computed hydraulic conductivities
are therefore indicative primarily of the horizontal
component of flow. Soils in the Houston area are composed
of alluvial and fluvial sediments deposited generally in
horizontal layers. As a result, hydraulic conductivity is
anisotropic with higher rates of groundwater flow along
bedding planes. The component of flow perpendicular to
bedding planes is frequently more than an order of
aagnitude less than horizontal rates of flow (Cooper et.
al . f 1 967 ) .

Hydraulic conductivities of the shallow zone were found to
be consistent with observed soil type. An average value of
8,3 x 1C"4 cm/sec, was computed for the predominantly
sand strata at the South Cavalcade Site. Hydraulic conduct-
ivity studies performed at the nearby North Cavalcade site
produced averages on the order of 1.5 x 10~3 .

oo

5.0 Limitations
Hydraulic conductivities were assessed at the South
Cavalcade site by single well tests. The duration of the
injection test is generally short, thus the estimated
hydraulic conductivities are representative of only the
water-bearing material close to the well. Hydraulic
conductivities extraneous to test well locations may vary
with changes in soil type and flow system geometry.
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A.

B.

ATTACHMENT A
GENERAL SPECIFICATIONS

CONSTRUCTION OF DEEP GROUNDWATER MONITORING WELL
SUBTASK 2E

KOPPERS SOUTH CAVALCADE SITE
HOUSTON, TEXAS

General
1. Site is located near 2000 Cavalcade Street in Houston, Texas.
2. Site visits can be arranged by contacting Bill Tobin with McBride-

Ratcliff and Associates at (7 13 ) 460-3766 .
3. Estimated start date is April 19S7.
4. Desired working hours are 7:00 a.m. to 5 :00 p.m., Monday through

Friday.
5. General Contractor is Koppers Company, Inc., Pittsburgh, Pennsylvania.

Technical contact is Jim Campbell: PGH (412) 227-26S9 or Shannon
Craig - (412)-733-9499. Contract administrator is George McGinley:
PCH (412) 227-269S.

6. Koppers Representatives are McBride-Ratcliff and Associates. Mr. Bill
Tobin (713) 460-3766 and Keystone Environmental Resources Ms.
Shannon Craig (4 l2) -733-9' '99. AJ Quagliotti, Mgr. (412 ) 733 -945 1 , and
Mike Helbling, Project Hydrogeologist.

7. This site ctmains documented EPA priority pollutant compounds.
Analytical test daua will be made available upon written request.

Utilities
1. Water (garden hose and fire hydrant) and electricity will be provided at

Koppers expense at a central on-site location,
2. The Drilling Contractor will be responsible for transporting water and

providing electrical generators when required.
Taste Handling
1. Koppers will provide all waste storage containers.
2. The Drilling Contractor will be responsible for collection and placement

of waste materials into on-5ite containers.

CMinm
r-oo

3. Koppers will be responsible for transport, storage and disposal of all
waste materials.
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^. Drilling Contractor will provide all equipment including pumps, lines, and
pits necessary for collection and placement of waste into storage
containers.

D. Steam Cleaning
1. Koppers will provide a steam cleaner and decontamination facilities at a

central on-site location.
2. The Drilling Contractor will be responsible for conducting steam

cleaning and decontamination services.
E. Security

1. The Drilling Contractor may temporarily store equipment and materials
on-site at his own risk.

2. Koppers assumes no responsibility for theft, damage, or security of
Contractors equipment and materials.

F. Safety
1. Dril l ing Contractor will be required to wear: rubber gloves, steel toe

and shank rubber boots, safety glasses or goggles, hard hat, and coveralls
during all on-site activities.

2. Koppers wil l-provide personnel decontamination facilities for clothes
changing, boot washing, and hand cleaning. Personnel shower facilities
will not be provided.

3* Koppers will provide coveralls and rubber gloves.
£» No smoking or eating will be permitted during on-site dctivities.
5. The use of air-purifying respirators and chemically resistant disposable

coveralls may be required and will be provided by Koppers.
6. Working hours may be curtailed or modified if heat stress becomes a

problem.
7. Koppers reserves the right to require medical examinations of

Contractor personnel or request certification of previous medical
examinations for less than I year for all on-site personnel, including
subcontractor. The cost of medical examinations will be the
responsibility of Koppers.

int<~\
r-oo

G. Borehole Logging
1. Koppers will provide full-time on-site geologist to log and classify soil

samples.
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2. Sample extrusion and sample decontamination will be the responsibi l ity
of the Dri l l ing Contractor.

H, Miscellaneous
1. Drilling Contractor downtime associated, but not limited to: inclement

weather, mechanical failures, material shortages, grout set up time and
incomplete equipment decontamination and waste collection will not be
cause for reimbursement.

2. All Drilling Contractor operations will be subject to full-time inspection
of EPA and their designated representative.

in
r-oo
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ATTACHMENT B.
TECHNICAL SPECIFICATION'S

CONSTRUCTION OF DEEP GROUNDWATER MONITORING W
SUBTA5K 2E

KOPPERS SOUTH CAVALCADE SITE
ELL

HOUSTON, TEXAS
Introduction

The South Cavalcade site remedial

CERCLA (sup.rtmd) Pro|r.m..,„ ,«.,„„„„ „ ,„ «.„,„„« ,::rr~„. - °! in

h-
O
O

Scoi

The work provided for herein consists of furnishing all labor, materials, and
equipment, and performing all operations necessary to drill, construct, and
develop one deep groundwater monitoring well.

Quality Control

The Drilling Contractor shall establish and maintain quality control for all
monitoring well construction and development activities to assure compliance
with the contract specifications and requirements; and maintain records of
quality control for all operations including but not limited to the following:

a) Drilling and sampling borehole.
b) Installation and seeling of surface casing.
c) Installation of well screen and riser. _.„ . - - :: - -—-7- • ; • • "

~ d) Placement of filter pack and grout seals.
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e) Development of monitoring well.
f) Decontamination and steam cleaning of drill rig, tools, mud pit, and

downhole equipment.
g) Handling of drilling muds, well development water, and soil cuttings,
h) Inventory of materials used and time log of all construction activities.

A copy of these records shall be furnished to Koppers Representative for review
at the completion of the job.

General

The location of the deep monitoring well will be specified by Koppers. Access
will be provided to the well location and no overhead restrictions are
anticipated.

The anticipated installation depth of the monitoring wells is about ISO feet, in an
approximate 210 ft. borehole. The actual depth may vary and will be determined
in the field by the Koppers Representative.

The well will be constructed using telescoping well installation techniques. A
surface casing of approximately 14 inch diameter PVC or steel, with flush
threaded joints will be installed and grouted into place using a Portland cement
and Bentonite mixture. This surface casing will extend to an approximate depth
of 70 feet. An intermediate casing of 10 inch diameter PVC or steel with flush
threaded joints will be set at an approximate depth of 140 feet with Portland
cement and Bentonite grout. Teflon tap will be used with the flush, threaded
joints to insure a good seal. No other sealants will be permitted. The monitoring
well will consist of <? inch diameter stainless steel screen and riser pipe with
fiush threaded joints. Approximately 30 feet of screen and ISO feet of riser will
be required.

Representative soil samples shall be obtained generally on 5 foot centers to the
final depth of the borehole. Additional samples may be requested by Koppers
Representative at selected borehole depths.

in

oo

After completion of the monitoring well installation, and approval L,/' Koppers

007356



III
II

I

i
I
I
I
I
I

Representative, the well will be developed by using pumping techniques.

Setm

The location of the deep monitoring we!! will be field staked by the Koppers
Representative. Prior to drilling and installation, The Drilling Contractor will
steam clean all equipment including, drill rods, bits, and mud pits, drill stem, and
drill rig. No petroleum lubricants will be permitted. Labortory grade detergents
may be used as lubricant substitutes, A minimum 6 mil. plastic underiiner shall
be placed under the mud pit and extent a sufficient distance throughout the work
area to prevent surficiai contact with drilling muds and soil cuttings.

Surface Casing Installation

A minimum 18 inch-diameter borehole shall be initially advanced through the
upper water-bearing strata to a depth of about 70 feet, as determined by
Koppers Representative, using mud rotary drilling procedures to determine the
actual depth of the surface casing installation based on the depth of observable
soil contamination and the depth to suitable day soils. The soil boring
procedures are outlined in the following section. Drilling mud shall be used
throughout the initial depth 70 feet of the borehole. The drilling mud shall
consist of pure sodium bentonite, with no polymers or additives, and shall meet
API Specification 13A. A sample of the proposed drilling mud shall be submitted
to Koppers Representative for approval, prior to use. Weight materials, such as
Barite, will not be permitted.

Upon completion of the final borehole all drilling mud and soil cuttings will be
completely removed and flushed from the borehole with a grout mixture which
will be tremied from the bottom. All drillings muds and soil cuttings will be
collected and temporarily store onsite, as directed by Koppers Representative.
Also, the drilling rig, mud pit, and all downhole equipment shall be thoroughly
steam cleaned.

Once the 18 inch borehole is filled with the Portland Cement III and bentonite
mixture a 14 inch-diameter, Schedule SO PVC.o r steel, flush jointed surface

"casing shall be installed to the full depth of the IS inch borehole. The surface

r-oo
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casing shall be fitted with stainless eentralizers no greater than 20 ft. on center
(at 10 ft., 30 ft. ,50 ft., 70 ft.). Metal screws or glue will not be permitted to
attach the centralizers. The 14 inch surface casing shall be thoroughly steam
cleaned prior to installation. The bottom of the surface casing shall be fitted
with a threaded cap or a welded PVC plate to prevent the inflow of formation
soils and groundwater. The use of potable water or clean drilling mud mixture to
achieve negative buoyancy will be permitted during casing installation.

Therefore the annulus between the IS inch borehole and the It inch-PVC or steel
surface casing shall be a grout mixture tremied from the bottom of the borehole
to the top until a visually consistent grout return is observed. The grout mix
shall consist of a maximum cement to bentonite ratio of 10 : 1 , All displaced
groundwater and drilling fluids will be collected and temporarily stored onsitc,
as directed by Koppers Representative. The grouted surface casing shall not be
disturbed for a minimum 43 hour period to allow the grout to set,

After installation of the surface casing, all downholc equipment, drilling rig, drill
steam, and mud pit shall lc thoroughly steam cleaned.

Soil Boring

All drilling will be conducted with mud rotary techniques. The first 70 feet of
borehole will be advanced by utilizing an IS inch wing bit. The second section^
to approximately HO feet, will be advanced using a 1 3 . 5 inch bit, The final
section of borehole will be advanced with a 9 inch bit to a depth of
approximately 210 feet. A schematic of the well construction is shown in figure
1.

Drilling Procedures

CO

f-
O
O

The Drilling Contractor shall submit a bid quotations to complete the well
borehole. Koppers Company with approval from the EPA will be responsible for
selection of the actual drilling procedure to be used on this project.
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V/et Rotary \V'tth Recirculation

This procedure includes advancing the borehole using standard wet rotary drilling
procedures. Potable waier shall be used as the drilling fluid to advance the
borehole. The use of drilling mud, if required, shall be approved by the Koppers
Representative prior to use.

Sampling

Representative soil samples shaU be obtained at 5 foot intervals (or the entire
depth of borehole, using a 2,5 inch-diameter split spoon or 3 men-diameter
Shclby tube sampler, depending on soil conditions. The samplers shall be
throughly decontaminated after each use. The Koppers Representative may
delete or add specific samples depending on the formation characteristics. A
minimum 12 inch recovery of irv-sUu soils for all soil samples will be required
before additional drilling is approved.

MonitorinR Well Materials

The monitoring well screens shall extend throughout the entire Internal depth of
the sand unit (estimated 30 ft. long) and will consist of ft inch-diameter, flush
jointed, Schedule 40 Type 304 stainless steel. The screens shall be commercially
manufactured with uniform 0,01C inch slots. The bottom of the screen section
shall be fitted with a threaded flush joir.i bottom cap. The use of a backwash
valve is subject to prior approval by Koppers Representative. The well riser pipe
to ground surface shall be ft inch-diameter, Schedule 60 Type 304 stainless steel,
flush jointed pipe. Well materials for drilling should all be Mn.-diameter* *lush
jointed! Schedule tO Type 3GS, stainless steel. The riser pipe shall be fitted with
stainless steel centralizers no greater than 2C ft. on center. The screen section
shall be fitted with at least three centralizers placed uniformly at the bottom,
middle, and top of the screen. Metal screws or glue will not be permitted to
attach the centralizers. All well materials, including centralizers, shall be
thoroughly decontaminated and steam cleaned and approved by Koppers
Representative prior to installation.

in
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Monitoring Wcliinstailation

The monitoring well shall extend to a depth of about 210 ft, as determined by
Koppers Representative. The borehole shall be flushed with potable water to
reMove drilling muds and soil cuttings, as directed by Koppers Representative.
In addition, at! downhole equipment, drilling rig, drill stem, mud pit, and well
screen and riser pipe shall be thoroughly steam cleaned. The well screen and
riser pipe shall be placed in the borehole in such a manner to ensure that the
assembly is not damaged or misaligned. Care shall be used during installation to
ensure the well screen and rise pipe is centered in the drilled hole. The use of
backwashing procedures to facilitate well placement is subject to prior approval
by Koppers Representative.

Filter Pack and Grout

Filter sand shall bo placed by tremic around the screened Internal and at least 5
feet above the top of the screen, The tip on the tremic pipe may be used to
determine tho level of the filter pack. A 5 foot bentonitc seal shall ba placed
immediately above the filter pack using premium grade beniontte grout. The
remainder of the annutus shall be pressure grouted by tremie, from the bottom to
to topi until a consistent grout return is observed, The volclay grout mix shall be
used. The grout shall set a minimum of i£ noura prior to well development.

The filter pack shall conform to the following gradation requirements.

O
\O

OO

WELL FILTER MATERIAL
Standard Sieve Size Percent Passjng

16 9S - 100
20
30
40
50
60
100

90- 100
7 5 - 9 8
2 7 - S O
10- 25
5- 15
0 - 2
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The filter material shall be graded uniformly between the limits specified above.
The Drilling Contractor shall demonstrate to Koppers Representative that the
filter selected for the wells corresponds to the specified gradation requirements.

W el 1_D evel opm en t

The development process shall consist of surging the wells by pumping. The
development method shall be capable of evacuating the well of any residual
drilling {luid or sediment which has migrated into the well.

The well shall be developed until a sediment-free as possible discharge is
achieved or (he conductivity and pH are stable.

After development, and approval by Koppers Representative, the well will be
pumped until at least 4(800 gallons of groundwatcr is removed. All well water is
10 be collected and temporarily stored onsitc, as directed by the Koppers
Representative.

\O

oo

Surface Detail

The 14 and 10 Inch-diameter PVC surface casing shall bs cut flush with the
ground surface and capped with cement. The stainless steel well raiser shall be
cut off to provide a 2.5 foot stickup. The well shall be vented and fitted with a
male adapter and a threaded stainless steel cap. A steel locking protective
casing will be Installed and cemented into place around the 4-inch well,

Decontamination and Cleaning Procedures

All tools, downhole equipment, and pit, drill rods, bits, and drill rig will be
completely steam cleaned at the following instances:

a) initial equipment setup
b) after completion of any mud changes
c) af tor installation of surface casing
d) before installation of well screen
e) iinal <lem§bUuation
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Additional equipment steam cleaning may be required by Koppers
Representative. All supplemental downhole equipment and materials such as,
but not limited to: well pipe, measuring tapes, tremie pipes, submersible pumps,
surface casing, etc., will require decontamination and steam cleaning prior to
use.

Decontamination will consist of a detergent wash. A methanol rinse may also be
required by Koppers Representative. Steam cleaning will immediately follow all
decontamination activities. The extent of decontamination and steam cleaning
will be determined by Koppers Representative. No equipment or downhole
materials will be permitted to enter the borehole unless decontamination and
cleaning have been approved by Koppers Representative.

Soil samplers will be decontaminated between each sampling interval prior to
use. Decontamination will consist of the following procedures:

a. detergent scrub
b, clean water rinse
c. methane! rinse
d* air dry

Care should be exercised during storage and handling of decontaminated
samplers between use. The extent of decontamination will be determined by
Koppers Representative. No samplers will be permitted to enter the borehole
unless decontamination has been approved by Koppers Representative,

Waste Handling jind DisposaJ

All waste material shall be collected and placed into secure storage containers.
No onsite disposal of waste materials will be permitted. Waste .materials will
include, but not limited to:

CM

r-
O
O

a. drilling muds
b. soil cuttings
c. discarded soil samples
d. equipment decontamination wa,t_er$_
e. sampler decontamination, waters
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i. all solids and fluids removed from borehole
g. well development water
h. disposable safety items

Surface spillage of waste materials due to improper collection and handling will
be the responsibil ity of the Contractor. AH waste material collection and
handling activities will be at the direction of Koppers Representat ive.

oo
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APPENDIX K - SELECTED EXISTING SHALLOW WATER WELL REPORTS
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î* 

i w 
* 

IE
jt
 

^
 

I
*» 

(tM
&

lk
 
J
5
 , 

y
 
':

1 
3

f ^^""'SSi'* ' 
•" 

*

M
s 

j ? „ i " ' i i
l 

t 
' 

0
3

 S
?

 
7 

5
1*- 

o
- 

f 
-

. 
. 
I 

. 
J
J
" 

' 
I

» 
. 

£ 
—
 

' 
" 

S
: I 

, 
' 

*, 
P 

- 
. r 

1
• 

" 
" 

: 
. 

t 
1 

f 
?

! * 
J 

' 
» 

3 
J 

S '§
i 

•« 
«• 

T
 ' •*

_________ —————— _______________________ 
——————————— ,, 

1 
,.,.„

.„
..,—

—
—
—
—
—
—
.,—

—
—
— , ————— -

.1. M
H

M
... ,„

!.,'

007367



UtfLL
HO.

l«( MATIOWAL VISC&AB

C T 1 6

i rae
£ 169

V67S
2 9 1 0
3Z7S
£595
2596
1 0 8 6
273B
1069
2334

1085
2270
3993
J 0 6 0
3706

COOK fAlNT t WftRNISM

ADA Re&OURCES, INC,
SOUTHERN PACIF IC TRAMS CO
SOUTHERN PACIFIC T8AKS. CO
tAn*R HOTEL
KARDINi, CEORCE f
HOusroM, cur OF
PPC IMOUSTR1ES, INC.
CROireR -NELSON CHFM 6 CONST
MQV5TCN, CITY OF
At-LIEO FEKCfi CORPOPATIOw
AtHED FENCE CORPORATION
HOUSTON. CITY OF
COROELL , JAPtCS
KOWSTON, CITt OP
FREEOWAM BROTHERS PACKING CO
MOUS7ON, C IT r OF
HOUSTQN, CITt OF
COOD'JILL INDUSTRIES OF HOUSTON
COQOUILL INDUSTRIES OF HOUSTON
HOUSTON, C ITY OF
HOUSTON, CITY OF
NATIONAL PLANE S FORCE, :MC,

STAreuetx NO
65- 14-7 0
6S-T4-7 0
«-,3-1 0
65- 14 - r 0
6S-t<-e o
65- 14-8 2
65-13-6 0
6S- 13-9 0
63-14-4 6
6 i- 14-5 0

65- 14-4 0
65-13-d 8
iS-14-5 0
6S- 14-S 0
45- 14-4 4
6S-H-S 0
65-13-624
6S- 14-4 0
65-1 3-b *
6 5 - 1 4 - 4 5
65-14-431
65 - 14 -4 0
6S- 13 -6 5
6S-13-6 0
6S-13-6 0

LATITUDE

2946 3
£9 4 IE 8
*946S6
294716
2947 16
2 9 4 7 3 0
2 *4730
£94743
294746
29474B
2947EO
£946 4
2946 4
2946 S
£ 946 ,2
294P14

£ 948 14
; »4B 1S
£ 9 4 6 1 5
£94829
294S2C .
£94835
294835
£94639

LONGITUDE

two e
95 SO t
*5=3 7
* £2I 4
95 1647
9S 1B47
9S2230
452316
9520 10
95I7ST
9S20SO
952421
95 18 3
9 5 1 8 3
9S£0 9
95 -.753
9SS423
95£033
95^-22
«SSO 9
9E2027
*S£0£7
952420
952420
9S£«15

4?

-5
SE
eo
50
so
50

. "
so
46
SE
69
45
45
SO
40

67
1 4 6
6b

50
52
52
66
68
65

CASING
DIAM

*

4

14

4

1 0
t o
e
6

24
16

(J
24

4

4

24
4

£4
fi

24

24

1 0
c

2S
24

6

I*€PTH TO ro iAL
1ST SCREEN DEPTH

4«

0
0

999
999

0
420
999
850

0
561
£08
2 1 0
S99
350
620
360

£ ! 0
735
496
SO*)
581
702

0

SQG
soe

0 '
.250 '
1 2 0 0

0
476
m3
v (25

0
1458
sse ;
230

I 9 6 0
702

f 730
S l l

1 8 9 0
£080
579
5«0 ,
l £3£
2000

612 :

TEAR

l?6 B

!9 * .5
t9 0
19 0
I9E4
*g £e
1 962
1 9 4 4
1 9 6 3
19 0
1 9 3 6
1 9 6 0
1 9 6 3
1 9 4 9
1 9 5 4
1965
1 9 7 2
1 9C2
1 9«9
19SS
19 0
mt
19 0
19GS

A F P R Q X .84 Pimf*

1 7 7 € I J 3 5 .
2 5 T O O O

0

0 .
0 .
0

1 9 6 3 0 0 0 .
32SB69SS7 ,

0 .
0 .

3 4 4 0 2 I S 9 2 ,
43B49 .
4 3 3 4 9 . ,

32SS69&67 .
0
0 .

t s u s oo .
3 4 4 C £ t C 9 2
3 2 5 3 6 9 6 S 7 . .

1020 150 .
I 0 2 0 1 S O .

0. .
3 1402 1692 . ^

743731 . 0-
(D
7*

0 0 7 3 6 8
007368



I

I
1
I
I
1
I
I
I
I
I
I
I

I

I
I

r/ • <

Ifnd origin*! copy by . - - / •• - t far tttDB Of« only .
c.rtKUd wit to th. ««« «( T«" • » • " felt fe.£.4*-/<J . /.I
Feui Uatar D*T*lopseat Board
p. 0. Box 13061
*.u« tin. Teua JflMl WATB HM.L

-,fj Lo«at«d oo •*L\J/ £
irniiT - .Jtcrtyd: J/i* /

* \ rvui? • - *peraon he»tn« «*ii drilled Southwestern Plating Co . Addreie 2918 Gano St. . * ' .
(Hase) (Street or RFD) . (Cttyf. • (Itat«)

Landowner Same AddriK Same
(Haw) (Street or RFD) (Cltf) (Stite)

DUKAtlOH OF UELL:
County Harris . *llea la direction from

(H.E.. S .W. . *tc.) _ ttovn)
Locate by iketch Mp ahovlng landurkt. roadi, erteka,
htvay nimbi! r, etc.*

Bee reverse "<i"h

(0<C revera* aide If neceaaary) j

c Clv» legal location with dlttaacet ud 4irtctlon* fro*

labor lean*
Block " ... inner
Abatcect Ho.
(HWk NEt SVV StV) of Sect lOB

JmPE OF WORK (Check): &1FROFOSED USE (Check): t)ttrE OF WELL (Cbtck):
Heu Up 11 D«ep«nlng (Mmtitle Indua trial Kunlclpal Rotarr Cttwia bij
Second It toning f tugging Urlgctlon Teat Hell Other Cable Idled ta»4

6)HELL UM:
Dlsaeter oE hale 6 3/4 In. Drpth drilled 46 J? ft. Oesth at completed well , 4.62 ft . OH* drtlUdfi— 21 -?7

All •eaiaretcnta aude Eroai -*Q— tt.ttwi* tronnd level.
froo to Dcicrlptlon and color of
(ft . ) ( f t . ) formation wtterlal
O 24 clay
24 48 Clay
48 72 sand & clay
72 96 clav
*)£ 1 ?0 flny Hi Kanr]
12O 144 clay & sand
144 168 clav & sand
168 192 sanrf & clay
192 216 sand & clay
216 24O sand i clay
24O 264 sand & clay

(Uat reverie ilde If neceiaarr)
1} CB4PLETKW (Check):

Straight vail Cravel packed Other
ntt<i¥r^r caved Optn Rale

8) UATEB LEVEL:
St.tle le«el 272 ft. h*l™ land lurfaca Date 6-£l.-77
Art cat an pittsurf Ibt. per equate Inch Date
Denth to oudD bovll. cylinder, let. etc, , O O 5 tt.

In-t3u land surface.

Tjp«: Old lf«V X * * • • < X M'*tl » Ott.*r
Crunted fro* ^ ft, ta 4o* ft-

DlaMter Sctttnc
(Inchea) rroa.Kt.) In tit.) <U«

4" 0 439 ach 40

10) SCREEN: ..ivce rodbase
Perforated ^ Slatlrrf

nnche.) rm.ut.i r- m.) si»
5 !j« /id? ^<;3 #i2

11) UELL IESTS:

Tleld: grai vlth ft. drtvJmn «ft*t Nri.
Roller <fit ifB vlth Ft.^rtvJovn after hvi.
Att**l io (lov^^ ______ gp«

II) UATEB OWALITYi
Uaj * chpslral anityiti s<ide? tec IN» X

tm* of water? drcth of ttfata
I hereby ccrtlfr rhat thli uell wai drilled bf a* (or uider «y tupervltlon) and that

KAHE "• "• LOWTy aat*r Uell brlllvri R«*Utr«t too Ko. J,46
(Tjp* or Print)

ADDttfiSs A32^ Aldine-Mail Houston TX 77«39
Ar*m o'S^JJ*5' <CI»»> <Stat«>

__ Wenf#) HFl If/ /^^ £>•**•*-- / f^WT'y W^»f^r» Wf* l lq

/
Please attach eUettic tog, cheatcal analyst a, and other pertinent Inforaattop, If miatlnbta.

•Addlttonal Instructtons on Inverse side.
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lk« •ketch «luwln« tht Mil l«m«i wit k* Mm*t fc* fl«tt*d M * CtBcnl HtW«r M«r of ite e
l*(«riac* paloti Irow «fc(

r«nttr oC lowni, ri**r
the vtll
e0* |i»«n

«rB*t(*f')-

1* inffleUat 4it*(l •« thit tb*

Mtrt ||*IB« • It (Hi dmtlptlc* !«!«** • iktuh «fcwl«| locitlo* of tht v*ll wlthta Ctu <t««lbc4 •»•. «,i- furr
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SURFACE WATER SAMPLE LOG FIGURE NC.
SAMPLE NO.: SCK-SWQl-Ol

DATE/TIME: 6 - 1 1 -86/ 13 :00

SAMPLED BY: PRW

PROJECT NO.: 85-317
SAMPLE LOCATION

LOCATION DESCRIPTION: Drainage ditct@ corner of f enceline between TransconTrucking along Maury St. near Weiss
St.

DEPTH: 4"

SURFACE FILM: n YES EJ NO

PROJECT: S. Cavalcade Remedial Investigation
CLIENT: Rappers Co, , Inc.

REMARKS-' Straw color.

MEASUREMENTS LAB &] FIELDQ
TEMPERATURE (°C>: 19 ,6
DISSOLVED OXYGEN (mfl/0: 5 . 3 9
CONDUCT'VITY(Hmno3/cm): 205, corrected for

t C O,ipH: 7 . 2 6 ^ u

SALINITY (mg/g) : 0
VELOCITY (It/sec):

PHOTOGRAPHIC DOCUMENTATION

NEAR RANGE BACKGROUND

oo

McBride-Ratcliff and Associates, Inc.
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SURFACE WATER SAMPLE LOG FI£U2

RE N°'
SAMPLE NO.: SCK-SK01-02
DATE/TIME; 10-13-86/12:30
SAMPLED BY: PRW/W1F
PROJECT NO.: 85-317

SAMPLE LOCATION
LOCATION DESCRIPTION: Drainage ditcl
@ corner of fencelines behind Transcon
Trucking along Maury St. near Ueiss
St .

DEPTH: 12"-16"

SURFACE FILM: IS YES D NO

PROJECT: S. Cavalcade Remedial Investigation
CLIENT: Koppers Co . , Inc.

REMARKS: Light straw color,
- Oily surface film.

MEASUREMENTS LAB 0 FIELOD
TEMPERATURE (°C): 20'C
DISSOLVED OXYGEN (mo/I): 7 . 4 5
CONDUCTIVITY (pmhoa/cm): 1 10 , corrected for25°CpH: 7 .74
SALINITY (mg/0> i 0
VELOCITY (It/soc):

PHOTOGRAPHIC DOCUMENTATION

NEAR RANGE BACKGROUND

I

tnr-oo

McBride-Ratcliff and Associates, Inc.
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SURFACE WATER SAMPLE LOG FI^U3

RE N°"
SAMPLE NO.: SCK-SW02-01

DATE/TIME: 6 - 1 1 -86/ 13 :53

SAMPLED BY: PRW/LdlF
PROJECT NO.: 85-317

SAMPLE LOCATION
LOCATION DESCRIPTION: Drainage dlcch
between RR cracks & edge of parking
lot next to Ttanacon Trucking 40'
south of Cavalcade St.

DEPTH: 5"
SURFACE FILM: D YES EJ NO

PROJECT: S. Cavalcade Remedial Investigation
CLIENT: Koppers Co . , Inc.

REMARKS: Slightly turbid, faint straw color.

MEASUREMENTS LA8 g] FlELDQ
TEMPER ATURE(°C): 19 .3
DISSOLVED OXYGEN (mg/l); 5 .23
CONDUCTIVITY (umhos/cm): 304, Corrected for

OCOp
PH: 6 .93 " °
SALINITY (mg/Q) I 0
VELOCITY Ot/soc);

PHOTOGRAPHIC DOCUMENTATION
NEAR RANGE BACKGROUND

€0r-ror-oo

_ji«iiBBHB

McBride-RatcIiff and Associates, Inc.
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SURFACE WATER SAMPLE LOG Fl£!fE N°'
SAMPLE NO.: SCK-SW02-02

DATE/TIME: 10 - 13 -86/ 12 :00

SAMPLED BY: PRW/LdlF
PROJECT NO.: 85 -3 17

SAMPLE LOCATION
LOCATION DESCRIPTION: Drainage
ditch between RR tracks and edge
of parking lot next to Transcon
Trucking 40' south of Cavalcade
St .

DEPTH; 5"
SURFACE FILM: Q YES BD NO

PROJECT: S. Cavalcade Remedial Investigation
CLIENT: Koppers Co . , Inc.
REMARKS:

Slightly turbid, faint straw color.

MEASUREMENTS LAB GS F1ELDQ
TEMPERATURE <°C); 20'C
DISSOLVED OXYGEN (mg/l): 5 .42
CONDUCTIVITY CMmho9/cm>: 220. corrected for 25'C
pH; M6
SALINITY «mo/G> i 0
VELOCITY (ft/sac):

PHOTOGRAPHIC DOCUMENTATION
NEAR RANGE BACKGROUND

o

oo

McBride-Ratcliff and Associates, Inc.
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I
SURFACE WATER SAMPLE LOG

SAMPLE NO.; SCK-SWQ3-01

DATE/TIME: 6- 1 1 -86/14 :37
SAMPLED BY: PRW

PROJECT NO.: 85-31?

DEPTH; 8"

SURFACE FILM:

FIGURE NO.
L-3

PROJECT: S. Cavalcado Rsmediai Investigation
CLIENT; Koppers Co. , Inc.

Turbid, straw color.
Oily surface film.

SAMPLE LOCATION MEASUREMENTS
LOCATION DESCRIPTION:Drainage ditchbetween Meridian Transport A'Mobil TEMPERATURE (°C): 19 ,6nl . -*"*"" **.«U»l"ULE ft f0 north of Collingaworth St. DISSOLVED OXYGEN (mg/l): 3.48

CONDUCTIVITY (Mmhos/cm): 360, corrected for25 °CpH; 7 . 2 1
SALINITY (mo/0): 0
VELOCITYYES D NO

PHOTOGRAPHIC DOCUMENTATION

O
CO

oo

McBrrde-Ratcliff and Associates, Inc.
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FIGURE NO.SURFACE WATER SAMPLE LOG L_6
SAMPLE NO.: SCK-SW03-02

DATE/TIME: 10 - 13 -86/ 16 :00

SAMPLED BY: PRW/LdlF
PROJECT NO. : 85-3 17

SAMPLE LOCATION
LOCATION DESCRIPTION:
Drainage ditch Meridian Transport
& Mobil 40' north of Collingaworth
St .

DEPTH:

SURFACE FILM: ED YES n NO

PROJECT; S. Cavalcade Remedial Investigation
CLIENT: Koppers Co., Inc.

REMARKS:
Very turbid, very light straw color.
Oily surface film.

MEASUREMENTS LAB E FIELPQ
TEMPERATURE <°c): 20°c
DISSOLVED OXYGEN (mg/l): 7 .57
CONDUCTIVITY (pmhos/cm): 220, corrected for 25 °C
pH : 7 .69
SALINITY (mg/g) : 0
VELOCITY (ft/sec):

PHOTOGRAPHIC DOCUMENTATION

NEAR RANGE BACKGROUND

00

oo

i McBride-Ratciiff and Associates,
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SURFACE WATER SAMPLE LOG
PROJECT: S. Cavalcade Remedial InvestigationSAMPLE WO.; SCK-SW04-01

DATE/TIME-- 6 - 1 1 - 86/ 15 : 1 5

SAMPLED B/: PRW
PROJECT NO.:

LOCATIOM DESCRIPTION: DrainagTdit J TEMPERATURE Cc>: 19 7between Palletized Trucking east *
fenceline & RR tracks 60' north of
Collingsworth St.

DEPTH: 4"

SURFACE FILM: D ves NO

CLIENT: Koppers Co , , Inc.

REMARKS:
Slight straw color, slightly turhid.

FIELD D

DISSOLVED OXYGEN (mg/l): 6 . 4 0
CONDUCTIVITY (^mhos/cm): 304, corrected for 25 ° i
PH: 7 . 5 3
SALtNITY <ni9/g) : 0
VELOCITY (ft/sec):

PHOTOGRAPHIC DOCUMENTATION
NcAR RANGE BACKGROUND
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00

oo

McBride-RatcMff and Associates, Inc.
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SURFACE WATER SAMPLE LOG
SAMPLE NO.: SCK-SW04-02

DATE/TIME: 10 - 13 -86/ 16 :40

SAMPLED BY; PRW/LdlF

PROJECT NO.: 85 -3 17

FIGURE NO.
L-8

PROJECT: S. Cavalcade Remedial Investigation
CLIENT: Koppers Co . , Inc.

REMARKS:
Pale stiraw.CQlor.

SAMPLE LOCATION MEASUREMENTS LAB FIELD
LOCATION DESCRIPTION:
Drainage ditch between Palletized
Trucking east fenceline & RR track
60' north of Collingsworth St.

DEPTH: 4"

SURFACE FILM: D YES NO

TEMPERATURE (°C>: 2U°C
DISSOLVED OXYGEN (mg/l): 9 .00
CONDUCTIVITY (Mmhos/cm): 385, corrected f or 25 "C
pH: 7 . 6 6
SALINITY (mg/g): 0
VELOCITY (It/sec):

PHOTOGRAPHIC DOCUMENTATION
NEAR RANGE BACKGROUND
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oo

McBride-Ratcliff and Associates, Inc.
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SURFACE WATER SAMPLE LOG
SAMPLE NO.: &CK-SW09-01

DATE/TIME: 10- 13-86/15 :00

SAMPLED BY: PRW/U11F

FIGURE NO.
_________________ L-9
PROJECT; S. Cavalcade Remedial lavestigation
CLIENT: Koppers Co . , Inc.

Drainage swale @ northeast fence-
line corner of Mobil next to RRtracks.

DEPTH: 12"

SURFACE FILM:

DISSOLVED OXYGEN (mg/l): 8 . 9 9
CONDUCTIVITY (pmhos/cm): 220, corrected for 25
pH : 7 . 8 8
SALINITY (mg/g) : 0
VELOCITY (ft/sec):D YES E] NO

PHOTOGRAPHIC DOCUMENTATION
NEAR RANGE_. ——————————.______________ BACKGROUND
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SURFACE WATER SAMPLE LOG FI™"E N°'
SAMPLE NO.: SCK-SW10-01

DATE/TIME: 10-13-86/1? :oo
SAMPLED BY; PRW/LdlF

PROJECT NO.: 85-317
SAMPLE LOCATION

LOCATION DESCRIPTION:Drainage ditch
between RR tracks 50' east of
SCK-SVKK-02.

DEPTH: 10"

SURFACE FILM: D YES QJ3 NO

PROJECT: S. Cavalcade Remedial Investigation
CLIENT: Koppers Co . , Inc.

REMARKS^
Slight straw color.

MEASUREMENTS LAB |T) FIELDD
TEMPERATURE (°C): 20°C
DISSOLVED OXYGEN <mg/l): 6 .65
CONDUCTIVITY (^mhos/cm): 770 , corrected for 25°C
pH: 7 . 36
SALINITY (mg/g): 0
VELOCITY (ft/sec):

PHOTOGRAPHIC DOCUMENTATION

NEAR RANGE BACKGROUND
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SEDIMENT SAMPLE LOG
SAMPLE NO.; SCK-SD01-01
DATE/TIME: 6 - 1 1 -86/ 13 : 10
SAMPLED BY: PRW
SAMPLE LOCATION: Drainage ditch <§
corner of fencelines behind Transcon
Trucking along Maury St. near Weiss
tfepTH: 0"-6"

CLEANING PROCEDURE
D STEAM CLEAN
03 SOLVENT RINSE
Q DETERGENT RINSE
D POTABLE WATER RINSE
QD DISTILLED WATER RINSE

FIGURE NO.
M-l

PROJECT; S. Cavalcade Remedial Investigation
PROJECT NO.: 85-317
CLIENT; Koppers C o . t Inc,

SAMPLE CONDITIONS
SAMPLE DESCR
Silt, Sand, Gr

HEADSPACEREADING

PTION: Brown & black mixed Clay,
avel & decaying organic matter.

YES NO

VISUAL DISCOLORATION D LI
OILY RESIDUES £] [3

PHOTOGRAPHIC DOCUMENTATION
NEAR RANGE BACKGROUND
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oo
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SEDIMENT SAMPLE LOG
SAMPLE NO.: SCK-SDOI-02
DATE/TIME: 10- 13-86/12:30
SAMPLED BY; PRW/LdlF
SAMPLE LOCATION: Drainage ditch @corner of fencelines behind TransconTrucking along Maury St. near HeissSt .DEPTH: 0"-4"

CLEANING PROCEDURE
Q STEAM CLEAN
E) SOLVENT RINSE
D DETERGENT RINSE
G POTABLE WATER RINSE
® DISTILLED WATER RINSE

FIGURE NO.
M-2

PROJECT; S. Cavalcade Remedial Investigation
PROJECT NO.: 85-317
CLIENT: Koppers Co . , Inc.

SAMPLE CONDITIONS
SAMPLE DESCRIPTION: Light gray, yellow, light
brownish gray, Sandy Clay. Very little decaying
organic matter.

HEADSPACE
F.ELOaD1LNAGBa NOTICEABLE ODORS

—————————— VISUAL DISCOLORATK
OILY RESIDUES

PHOTOGRAPHIC DOCUMENTATION

NEAR RANGE BACKGROUND
ffiHjjjfl^'MyB
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SEDIMENT SAMPLE LOG
SAMPLE NO,: SCK-SD02-01
DATE/TIME; 6-1 1 -86/13:53
SAM JL.EO BY: PRW
SAMPLE LQCATIQNiDrainage ditchbetween RE tracks & edge or parkinglot next to Iranscon Trucking 40 r

south of Cavalcade St.DEPTH: 0"-6"
CLEANING PROCEDURE

D STEAM CLEAN
0 SOLVENT RINSE
D DETERGENT RINSE
D POTABLE WATER RINSE
© DISTILLED WATER RINSE

FIGURE NO.
ri-3

PROJECT; S. Cavalcade Remedial Investigation
PROJECT NO,: 85-317
CLIENT: Koppers Co . , Inc.

SAMPLE CONDITIONS
SAMPLE DESCRIPTION: Brown & black
Silt, Sand, Gravel & decaying orga

HEADSPACEHEADING
FltZLDG LABH NOT|CEABLE ODORS
———— • —————— VISUAL DISCOLORATIC

OILY RESIDUES

mixed Clay,
nic matter.

YES NO
D IS

)N D BD B
PHOTOGRAPHIC DOCUMENTATION

NEAR RANGE BACKGROUND
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SEDIMENT SAMPLE LOG
SAMPLE NO,; SCK-SD02-02
DATE/TIME: 10 - 1 3 -86/ 12 :00
SAMPLED BY: PRW/LdlF

SAMPLE LOCATIQNiDrainage ditch ,between RK tracks & ea&e or parkinglot next to Transcon Trucking 40' >south of Cavalcade St.
DEPTH: 0"-4"

CLEANING PROCEDURE
D STEAM CLEAN
g] SOLVENT RINSE
D DETERGENT RINSE
C NOTABLE WATER RINSE
E DISTILLED WATER RINSE

FIGURE NO.

PROJECT; S. Cavalcade Remedial Investigation
PROJECT NO.; 8 5 - 3 1 7
CLIENT; Koppers C o . , Inc.

___SAMPLE CONDITIONS
SAMPLE DESCRIPTION: Brownish gray & tan Sandy
Clay. No visible decaying matter. Shell frag-
ments .

HEADSPACEREADING NOTICEABLE ODORS
VISUAL DISCOLORATION
OILY RESIDUES

YES NO
D K3D GG
D E)

PHOTOGRAPHIC DOCUMENTATION
NEAR RANGE BACKGROUND

o

oo

McBride-Ratcliff and Associates, Inc.
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SEDIMENT SAMPLE LOG FIQ"R,B N° 'M-5
SAMPLE NO.: SCK-SD03-01
DATE/TIME: 6- 1 1 -86
SAMPLED BY; PRW
SAMPLE LOCATION; Drainage ditchbetween Meridian Transpott & Mobil40' north of Colllngsworth St.
DEPTH: 0"-6"

CLEANING PROCEDURE
G STEAM CLEAN
03 SOLVENT RINSE
G DETERGENT RINSE
O POTABLE WATER RINSE
(XJ DISTILLED WATER RINSE

PROJECT: S. Cavalcade Remedial Investigation
PROJECT NO.; 85-317
CLIENT: Koppers Co., Inc.

SAMPLE CONDITIONS
SAMPLE DESCRIPTION:
Broun & black mixed Clay, Silt, Sand, Gravel
& decaying organic matter.

HEADSPACE YES NO
NOTICEABLE ODORS G (S
VISUAL DISCOLORATION Q HI
OILY RESIDUES G E)

PHOTOGRAPHIC DOCUMENTATION
NEAR RANGE BACKGROUND

I

Oo

McBrldc-Ratcliff and Associates, Ine,
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SEDIMENT SAMPLE LOG
SAMPLE NO,;
DATE/TIME: 1 0 - 1 3 - 3 6 : 1 6 : 0 0
SAMPLED BY: PRW/LdlF
SAMPLE LOCATION: DrainaRe ditch? *3tween Meridian Transport & Mobil40' north of Collingsworth St.
DEPTH: 0"-4"

CLEANING PROCEDURE
D STEAM CLEAN
D SOLVENT RINSE
(3 DETERGENT RINSE
D POTABLE WATER RINSE
El PIS HLLED WATER RINSE

FIGURE NO.
____________________ M-6

PROJECT: s. Caval-ade Rented: jX Investigation
PROJECT NO,: 8 5 - 3 1 7
CLIENT: Koppets Co . , Inc.

SAMPLE CONDITIONS
SAMPLE DESCRIPTION: Blac* &
tult .^ith much decaying organic matter

HEADSPACEREADING NOTICEABLE
VISUAL
OILY RESIDUES

ION

PHOTOGRAPHIC DOCUMENTATION

YES NOG mn tx)a ®
NEAR RANGE BACKGROUND
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SEDIMENT SAMPLE; LOG
SAMPLE NO.: SCK-SD04-01
DATE/TIME: 6 - 1 1 - 86/ 1 5 : 1 5
SAMPLED BY: PRW
SAMPLE LOCATION:Drainage ditchbetween Palletized Trucking eastfence line & RR tracks 60* northof Collingsworth St.
DEPTH: 0"-6"

CLEANING PROCEDURE
n STEAM CLEAN
GO SOLVENT RINSE
Q DETERGENT RINSE
O POTABLE WATER RINSE
[X] CISTILLED WATER RINSE

FIGURE NO.
M-7

PROJECT: S. Cavalcade Remedial Investigation
PROJECT NO.: 85-3 17
CLIENT: Koppers Co . , Inc.

SAMPLE CONDITIONS
SAMPLE DESCRIPTION:
Brown & black mixed Clay, Silt, Sand, Gravel
6 decaying organic matter.

HEADSPACEREADING
FIELDQ LABQ NOTICEABLE ODORS

VISUAL DISCOLORATION
OILY RESIDUES

YES NO
D IS
D 03
D 03

PHOTOGRAPHIC DOCUMENTATION

NEAR RANGE BACKGROUND

oo

007393



SEDIMENT SAMPLE LOG
SAMPLE NO.: SCK-SD04-02
DATE/TIME: 10 - 13 -86/ 16 :40
SAMPLED BY: PRW/LdlF

SAMPLE LOCATION: Drainage ditchbetween Pal^.etized Trucking eastfenceline & RR tracks 60 ' northof Collingsworth St.DEPTH: 0R-4"
CLEANING PROCEDURE

D STEAM CLEAN
OD SOLVENT RINSE
D DETERGENT RINSE
D POTABLE WATER RINSE
|X] DISTILLED WATER RINSE

FIGURE NO.
M-8

PROJECT: S. Cavalcade Remedial Investigation

PROJECT NO.: 85-3 17
CLIENT: Koppers Co . , Inc.

SAMPLE CONDITIONS
SAMPLE DESCRIPTION:
Gray & brown slightly Clayey Sand
Natural odor. Not much decaying
matter. Scattered roots & twigs.

HEADSPACE
FIELDDDILNAaBD NOTtCEABLE °DORS

—— ' ——— '• —— - —— VISUAL DISCOLORATIC
OILY RESIDUES

y Silt,
organic

YES NO
D S

)M D 0
D 0

PHOTOGRAPHIC DOCUMENTATION
NEAR RANGE BACKGROUND

oo

Miff McBride-Ratcliff and Associates, Inc.

007394



SEDIMENT SAMPLE LOG FIG

M

U_gE N°'
SAMPLE NO.: SCK-SD05-01

DATE/TIME: 6 - 1 1 -86/ 16 :25

SAMPLED BY: PRW

SAMPLE LOCATION: Taken off site @drainage ditch along southern edgeof Buncon St. in HL&P easement be-tween Elvsian St. & Hardy St.DEPTH: &"-6"
CLEANING PROCEDURE

Q STEAM CLEAN
0 SOLVENT RINSE
D DETERGENT RINSE
D POTABLE WATER RINSE
US DISTILLEC WATER RINSE

PROJECT; S. Cavalcade Remedial Investigation

PROJECT NO.: 85-3 17
CLIENT; Koppers Co . , Inc.

SAMPLE CONDITIONS
SAMPLE DESCR
Brown & black
& decaying or
sample.

HEADSPACEREADING
FIELDQ LABQ

PTION:
mixed Clay, Silt, Sand, Gravel
ganic matter. Round 1 background

YES NO
NOTICEABLE ODORS Q lx]
VISUAL DISCOLORATION Q [X]
OILY RESIDUES Q ©

PHOTOGRAPHIC DOCUMENTATION
NEAR RANGE BACKGROUND
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o

oo

McBride-Ratcliff and Associates, Inc.
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SEDIMENT SAMPLE LOG F'GM

U^ N°'M-LU

SAMPLE NO.: SCK-SD05-02A

DATE/TIME: 10 - 13 -86/ 17 :20

SAMPLED BY: PRW/LdlF

SAMPLE LOCATION: Taken off site @drainage ditch alone northern edgeof Bunton St. in HLSP easement be-tween Elysian St. & Hardy St.
DEPTH: 0"-3"

CLEANING PROCEDURE

D STEAM CLEAN
[X] SOLVENT RINSE
D DETERGENT RINSE
D POTABLE WATER RINSE
EO DISTILLED WATER RINSE

PROJECT: S. Cavalcade Remedial Investigation

PROJECT NO.: 85-3 17

CLIENT: Koppers Co . , Inc.

SAMPLE CONDITIONS
SAMPLE DESCRIPTION; . . . . . . . . . .
Black Clayey Fine Sand, roots twigs. Round 2
background sample .

HEADSPACEREADING
FIELDQ LA0n

YES NO
NOTICEABLE ODORS Q 0
VISUAL DISCOLORATION D S3
OILY RESIDUES Q (X]

PHOTOGRAPHIC DOCUMENTATION

| NEAR RANGE BACKGPCUND

h-
O
O

McBride-Ratcliff and Associates, Inc.
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I
SAMPLE NO.:
DATE/TIME:
SAMPLED BY:

SEDIMENT SAMPLE LOG
SCK-SD10-01

10- 13-86/15 :00
PRW/LdlF

SAMPLE LOCATION:
Drainage ditch @ northeast fence-
line corner of Mobil next to RR track;

DEPTH: 0"-4"

D STEAM CLEAN
E SOLVENT RINSE
D DETERGENT RINSE
D POTABLE WATER RINSE
Jgl PtSTILLEDWATER RINSE

FIGURE NO.
_____________________L M-ll

PROJECT: S. Cavalcade Remedial Investigation
PROJECT NO,: 85-317
CLIENT: Koppers Co . , Inc. . . . .

SAMPLE CONDITIONS
SAMPLE DESCRIPTION:
Grayish brown Sandy Silt. No visible, decayingmatter.

HEADSPACEREADING
FIELOQ LAB NOTICEABLE ODORS

VISUAL DISCOLORATION
OILY RESIDUES

PHOTOGRAPHIC DOCUMENTATION
NEAR RANGE
——— BACKGROUND
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r-oo
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SAMPLE
SEDIMENT SAMPLE LOG

SCK-SDU-01
DATE/TIME: 10 - 13 -86/ 17 :00
SAMPLED BY: PRW/LdlF
SAMPLE LOCATION; Drainage ditch
between RR tracks 50' east of
SCK.-SW04-02.

DEPTH: 0"-4"
CLEANING PROCEDURE

Q STEAM CLEAN
(JD SOLVENT *INSE
D DETERGENT RINSE
Q POTABLE WATER RINSE
g) DISTILLED WATER RINSE

FIGURE NO.
M" 12

. S. Cavalcade Remedial Investigate^
PROJECT NO.; 85-317

CLIENT: Koppers Co . , Inc.

SAMPLE CONDITIONS
SAMPLE DESCRIPTION:
Dark gray Sllty Sand with much decayingorganic matter .

HEADSPACE"READING
fjELDQ LABQ NOTICEA8LE ODORS

-J VISUAL DISCOLORATION
OILY RESIDUES

YES NO

PHOTOGRAPHIC DOCUMENTATION
NEAR RANGE BACKGROUND
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APPENDIX N - SEDIMENT GRAIN SIZE DISTRIBUTION CURVES
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I
IIIIIII

Hunber

SOUTH CRURLCflDE SUE - SURFHCE HHIER flHOLVnCflL FlESULTS

SUO1-01 SUO1-02 SU32-01 3M02-02 SU03-01 SUU3-02 SUO-1-01 SHCH-O;

SEHJWOlRFItE ORGHWCS

Validation Status ;
PHEMOL
SIS-^-CHLORSETHVL-ETHER
2-CMLOROPHEHOL
1 , 3-DI CHLORDSEf 1.EHE
1 . -l-OI r,HLOR08£H2ENEBF.H2VL RLCOHOL

-1. 2-01 CHLORO&EMZEHE
2-HETHVLPHErtOL
BI SC-?-CHLOROlSO?ROPVUEfHER
•1-MErHVLPHEtWL
N-HI rRQSOOIFROPVU.H_ME
HEXflCHLORQErtlRHE
HI rROSEHZENE
I50PHORQHE
2-KirROPHEHQL
2.4-DtHEFHVLPHEKOL
BEHZOtC flCID
BI-C2-Ct.LOROerMOXV)HEI..ft»E
2 . 1-01 CHLORQFHEHOL
1.2.<-rRICHLOROeEHZENE
NHPHZHRLEtlE
H-CHLOROflHILlHE
HEXBCHLOROBUrnDl EHE
P-CHL ORO-H-CRESOL
2-HElHl'LMHPHrHflLEHE
HEXfiCHLOROCVCLOPEHFHDI EHE
2.1.6-TRIC..LOROPHEHOL
2.-O-rRICHLORCPHEHOL
2-CHLORGNflPHrHflLEHE
2-H1IROHHIL1KE
DIMETHVL PHTHra,flTE
HCEHRPIirHVLEHE
3-HI.RGf.NIUKE
RCEHRPtirHEHE
2.-l-O.MUROPMEH(K.
•1-HHRQPHEHQL.
01B£N2GFURflll
2,-1-OtHirROIOHIEHE
Z.t.-DIHirROrOLU£HE
OIEfHVL PHrHflLfirE
•1-CHLOROPHEHYL PHEHVL EFHERFLUOREHE
4~t.ITftt.HMlt.IHE
•(.fe-DIHirRO-Z-tieTHVLPHEHOL
H-HlTROSOOlft-EHVI-RMIHt;
4-BROHOF-.iEtr.\ PHEHVL EFHER
HEKRCHLOROBEMZEHE
PCH.ftCIILOROPHEKOL
PHEHflNrHREHE
RHFHKHCEHE
DI-H-BtirVL PHrHflLCrE
FLUQRfiUrMEeiEPVPEHL
BUrvL OEHZVL PlinfflLflrE
3 . 3 * -01 CHLOR08E H21 01 HE
BrHZOCRX.nrHRJ.CEHEBis^-ernvLi.Exvt.jr'HtHfiLarECHRVSEltE
DI-N-OCrVL PHrHfiLHFE
BEHZO <B) f LUQfUttir HtHE
BE..ZOtt.,FLUOR«.TKE..E
BENZOODPVREHE
IIIDE..i)U,2,3-tOJFVREHE
Dl BEM2QCRMJ RNFHftflCE. IE
BCNZtHGHDPEftVLeia-

U
20 tl
2G tl
20 U
20 U
20 tl
20 II

- - ~20 U
20 U

. .. 20 tl20 U
20 tl
20 U
20 tl
20 tl
20 II
20 U

100 U
20 tl
20 II
20 II
20 II
20 II
20 11
20 II
20 tl
20 11
20 II

100 II
20 tl

1QO U
20 U
20 U

100 H
20 tl

100 U
100 0
20 II
20 II
20 U
20 U
20 II
20 U

100 U
100 U
20 U
20 U
20 (I

100 U
20 II
20 U
20 U
20 U
20 II
20 II
•10 U
20 U
20 U
20 U
20 U
20 II
20 tl
20 tl
20 tl
20 U
20 U

MOTES . OI><MV:

V
10 U
10 U
10 U
10 U
10 U
10 0
10 U
10 U
10 U
10 0
10 U

_ 10 U
10 U
10 I)
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U10 u
50 U
10 0
50 U
10 U
10 U
50 U
10 U
50 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
50 U
10 U
10 U
10 U
50 U
10 U
10 tl
10 tl
10 tl
10 U
10 11
20 II
10 U
23

10 U
10 U
10 U
10 U
10 11
10 II
10 U
10 U

Undetected; CJ)
( Hot validated;

V
10 U
10 U
10 II
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
10 tl
10 U
10 U
10 U
10 U
10 U
10 U
SO U
10 U
SO U
10 tl
10 U
50 Uto u
50 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
50 Uso u
10 U
10 U
10 tl
50 U
10 U
10 U
10 U
10 I'
10 II
10 U
20 U
10 U
10 U
10 II
10 Uto u
10 Uto uto u
10 U
10 U

Present belou
CO) nullified

V

10 0
10 U
10 U
10 M
10 U
10 U
10 U
10 U
10 U
10 U
10 Uto u
10 U
10 II
10 U
10 tl
SO tlto u
10 11
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 Uso u
10 U
10 U
50 U
10 Uso u
50 U
10 U
10 U
10 U
10 U
10 U
10 U
50 USo il
10 U
10 U
10 U
50 U
10 II
10 U
10 Uto uto u
10 II
20 U
10 U
10 J
10 tl
10 U
10 U
10 U
10 0
10 U
10 I*to u

detection

V

20 0
2D tl
20 tl
20 tl
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 "I
2U U
20 U
20 U
20 U

100 U
20 H
20 tl
20 U
20 U
2Q U
20 11
20 0
20 11
20 U
20 U

100 U
20 U

100 II
20 U
20 0too u
20 II

100 IItoo u
20 II
211 U
20 II
20 J
20 U
20 U

100 Utoo u
20 II
20 U
20 tltoo u
20 J
20 II
20 0
20 U
20 tl
20 II
HO tl
20 U
20 II
20 11
20 U
20 tl
20 II
20 U
20 U
20 U
20 U

Unit; <Hft>

V
10 tl
10 U
10 U
10 U
SO U
10 U
10 U
10 II
10 II
10 tl
10 U
(0 II
10 U
10 11
10 II
10 tl
SO II
10 0
10 II
10 II
10 U
10 U
10 U
10 II
10 U
10 U
10 II
50 Uto u
SO II
1C II
10 Uso u
10 II
50 Uso uto u
10 U
ID 11
10 U
10 H
10 Uso uso u
10 I)
10 II
10 U
50 IJ
10 U
10 II
10 U
10 U
10 Uto u20 u
10 U
IS

10 11
10 II
10 II
10 U
13 tl
10 IJ
10 U
10 U

Hot ana.yzoc

V

10 U
10 U
10 U
10 U
10 tl
10 0
10 11
10 0
10 11
10 U
10 II
10 11
10 0
10 U
10 II
10 U
50 11
10 11
10 U
10 11
10 U
10 tl
10 II
10 U
10 U
10 II
10 U
50 U
10 U
50 IJto u
10 U
50 11
10 IJ
50 U
50 U
10 U;o ti
10 II
10 U10 u
10 U
50 U
50 tl
10 U
10 Uto u
50 tl
10 tl
ID U
10 U
10 J
10 J
10 U20 u
10 U
39

10 11
10 II
10 tKQ,
10 WCQ>
10 U
10 U
10 U
10 It

U W> Valid;

V

10 U
10 II
10 U
10 U
10 U
10 tl
10 tl
10 II
10 H
10 U
10 U
10 11
1U II
10 U
10 tl
10 tlso uto uto u
10 U
10 tl
10 U
10 U
10 U
10 II
10 II
10 U
50 II
10 U
50 U
10 Uto uso u
10 U
50 II
50 U
10 II
1U II
10 U
10 IJ
10 U
10 II
SO tJ
50 U
10 0
10 U
10 II
50 H
10 U
10 U
10 U
10 U
10 11
10 U
20 H
10 U9r
10 II
10 11
10 11
10 U
10 11
10 U111 11
10 U

ô
<3-
l>oo
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Nunber-

SOU1H CfWnLCRUE SUE - SURFHCE UftTER HHflLVTlCflL RESULTS

SUG1-01 SU10-01

IIIIII

ORGflWCS

fall-action Status i
PHENOL.
BlSc;£-CHLOROETHVL>ETHER
2-CHL-OROPHEHOL
1 . 3-flil CHLOROBEHZEHE
1 , 4-OJI CHLOROBEHZEHE
BENyM- RLCOHQL
1,2-aUCHLOROBENZEHE
2-HETHYLPHEMOL
-BISCS-CHLOROISOPRQPVL) ETHER
•q-HETHYLPHEHQL
H-HI •K'ROSODI PROPVLRMIHE
HEXflCHLOROETHfWE
HI rHiBBENZENE
ISOP'HDRONE
2 -H£lTRO PHENOL
2.4-tJlHErHVLPHENOl.BEHKMC ncio
BlSC?-CHLQROETHQXV)tCTHfUtE
2 , «~fiKHLOROPH£NOL1.2,.1-TRICHLOROBEM2ENE
NHPH3HHLEHE
1-CfcuORORMILlHE
HEXRCHLOROBUTflDI EHE
P-CkLORO-M-CRESOL
2-HETMVLNHPHrHflLEHE
HEXHCHLORQCVCLOPEHTWH EHE
2,^,6-TRICHLOROPHEMOL
2 ^,S-fRICHLOROPHEHOL
2^CMLOROHRPHrKBLENE
2-HITRORHILINE
OIMETHVL PHTHflLOTEflcE>*6iPn T H VLENE
3-HSTRQRNILIHE
RCEJ^PMTH EKE
2 , «-H31 HI F ROPHEHOL
•t-HS rROPHENOL
DIBEKZOFUrtflH
2 , ̂ -OI MI TRoroLUEHE
2 , 6--OI NI fftOrOLUEHE
DlETHVL PHTHRLRFE
•1-CMLOROPHEMVL PHEHVL ETHER
FLUORENE
^-HiTftOflHILlNE
H,fe-OIHITRO-2-HETHVLPHEHOL
N-MlTRQSODIPHENVLRlHhE
•H-BROHOPHEHVl. PHEMVL EFHER
HEXSCHLOROBEHZEHE
PEWTflCHLCROPHENGL
PHEM^MVHREHE
BHTHRRCEHEoi-«-8urvL PHntflLnrE
FLWORRHrHEHE
PVREHE
BUTVt. BEHZVL PHrHnLflTE
3 . 3 ' -01 CHLOROBEHZI DIME
BEKZO CH> Rtl fHRRCEHEfll S<2-ErHVLHEXVt5PHTHflLHI£
CHRYSEHE
CI-W-OCCVL PHTHfltRFEBEH2OCB>FLUORflHrHEHE
BEHZO <K> FLUQRRNfHEHE
BEM20Cfl>PVREHE
IIOM:NOC1.2.3-CO>PVREHE
DI6£tlZO<RH>RHrHRflC£HE
BEMeO (GUI > PERVLEHE

V
10 U
10 U
10 U
10 U
10 U
10 U

-.10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 Uso u
10 It
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 Uso u
10 U
50 U
10 U
10 1'
50 U
10 Uso b
50 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
50 U10 u
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
20 U
10 U
10 0
10 Uto u
10 U
10 U
10 U
10 U
10 U
10 U

" I
10 U "I
JO U "1
10 U 1to u 1
10 U -.110 u „•!
10 U
10 U ~\
10 U .^1
10 U ...™-^|
10 U -
10 U
10 U - :. - r,?5£g
10 U
10 U ,:.-«*
10 U j*|
50 U - -.l|
10 U ~i
10 U 4
10 U
10 U '|
10 U
10 U ^— -
10 U
10 U *r—
10 U
10 U «sj-
SO U
10 U 1^-
50 U
!2n O10 U
50 U f-\
10 U -^
50 U
50 U
10 U
10 U ."
10 U
10 U
10 U
10 Uso u
50 U
10 U :':
10 U -
10 U ~
50 U
10 U
10 U -
10 I)
10 U
10 U
10 U
20 U
10 U
10 J
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

NOTES i (U) Undetected; CJ1 Present btlou detection Unit; OIR) HoL analyzed; <V> Valid;
<HfJ Hot. validated; CO) Qualified.
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I
I

IIII
II

sum->n
SOUIH C

SUul- C,;

>Ut - '-•.i.it:F lUL UtlM: HHni.Vm.rtL. H :Ui I .

SUO.l-Ol SHOL'-j.': SUM" -Ui sun's SWni-i.il

tu.g/1")
V4li .d6t. 10ri Status : MH
CHLW-OHErHftKE "
EkOWME THftHE
UfM'-'i. t .HLOP-JDEtiiL^ij-xifc t HHMEnr.rrt»-LE:nF. CHLORIDE
ftrCFOMECliRSOII OISULFIDE
l . l-mtHLOF'.tlETHEUE
l .VH3j(HLt iKOETHft l <E
IPRNS-] .2-uKNLOROEtHEHE
CHLWEff riRH
1 C -PI C HI OftOETHFiHE
3-Bttl RHONE
l.l.l-t RICHLOROETHflHE
CHPeutl TECRHCHLORIOEyj,,.,. ricrtoiE
BCUWODl CHlOr:(JH£THHHE
1 . 2 -I'l f. HLOPOPROF-fUIE
IPMKJ-1 ..VOltHLGfiOPPjQPEME
tPKHUlKOETHEME
01 PMJHCICKVIRGHE THHI4E
1 1 ~-T RK HLORuETHFlME
BENZENE'
Cl ; - 1 . •n-DICHLOPOF'ROFEHE
-'-CMLOl-'OEIHVl.MIHVL ETHER
BP.OHUFCIRM
-, -HTXuHOHE
4-H£lH'. 'L-2-F'Er4TK»OHE
TEIWiCHLORorTHEHE
1 . 1 .2.^-rErRftCHLOROErHftHE
t BLUE HE
CHLtJROEiEHZEHE
eniVLRtH2EH£
Srv-REHE
TUt (11. HVLEMES

10 Hin nid «i
10 I)
5 .1

10 H
5 11
5 II
S II
^ U
S II
S U

10 II
S U
5 U111 II
5 n
S U
S tl
5 U
5 II
5 ll
S II
5, II
lu I)
5 U

10 IJ
10 U5 IJ

5 M
S IIri U
5 U
?. II
S U

10 t<
10 Uto n
10 II
S U

10 U
S U

. . . ... ,„ ..^ y

5 U
5 ll
5 tl
*j tl

10 U
5 U
5 U

10 tl
5 IJ
5 U
S U
S II
5 It
5 U
5 U
5 U

10 U
S U

10 U
10 U
5 II
5 U
•5 U
S U5 11
5 0
5 U

10 U
10 U
10 U
10 U5 11in u
S il
1 U
•j U
6 U
5 U
5 U

10 U
5 U
S II

10 1)
5 U
5 U
5 U*, II
5 U
5 U
S 11
-i U

10 U5 IJ
10 U
10 U
5 tl
S U
S U
S 11
5 U
5 U
5 U

Id II
lu U
1<| U
11! U5 Jin•; u•; nr. ur; u

5 II* u
(n Ur. u"> 1)in ur. ub ll•J IIr, u

5 Ui n
S J•; u

1(1 U
S 11in u
in 'J
5 U
S U
5 J
Ti U
5 U
P U
5 U

10 II
10 II
10 II
10 II
5 II

10 II
5 U
5 II
T. H
5 nc. U•> 1.1
lu U•> u^ II
10 U
5 ll
5 U
5 H
S 11
5 II
S U
5 II
5 U.
III 11
•> II

10 11
10 IJ
5 U
S II
S ll
1 II
5 II
5 U
0 U

HJ tl
10 U
10 II
10 U
H
HI II
5 H
5 U
5 Ucj U
5 U
5 U

10 H
5 U
5 U

10 U
S II
& U
5 II
5 U
5 II
5 11
5 it
S U

10 M
S II

10 U
10 U
5 IJcj H
S U•> II
5 ll
S U
S U

CM

oo
TOlHl. F'ErPOLE'JM

5.UO U J.U I) 5.00 tl S.i. 'O U

t'aUdal.it>" Status :
SlIwT""
W^EHIt
BEKVLLI Utt
CWMI UN
CVFWIue
CHROmilti
Cirt'ER.
IWIH
HEKCUKV
NICKEL
LEfid
IWIHOMV
SaEHIUM
rilHLl, I UH
Z1HL
- — -• — — ———— " —————

^ U
33

S tl
•\ U

IOU 0•i nin u
3 IOU
0.^ u

CO Uan
tail II

5 U
10 tl
8-1

UOILS i cm
<HV

Id U
H,
3 tl
5 U

1U U
9 U

10 U
bfiOo.r? ucs u
(>.-l
•H IJ

5 U
HI U
SI

Undetected
> Hot vali<i

•3 U
L^

Z U
•1 H

100 U
9 U

10 II
1?0
0.2 U

20 II
S H

60 U
5 U

10 U
3S

; «,Jj ("resent l-*li
-Sti-d; <H) Ou4l i f 1 1

10 U
Sfc

3 U
5 U

HI H
9 11

10 U
•4!lO
0.2 It
2^ II
11
•11 U
S U

10 U
•\T

iu del-option 1 in]
•il;

1 1
Sli

S tl
^ U

KlO U
1 U

10 U
5-lH
0.2 II

?0 tlr.i
feu U

5 II
in U
51

it; <Hit > tlol

lu USu
3 U
•i IIIn ll
1 U
In u

7UU
U.2 U
2'« U
31
1-1 IJ

5 U
In u

1-10
.\iiftl ijri'tl;

^ U
-15

2 V
* U

1UO U
•3 Uirisno

0.2 U
20 H
t2
bO II
5 H

10 tl<»1
fi'1 Val id

Ifi II
40

3 II
5 IIin M
^ li
11

0.^ U
H

•5 "
Hi i'
hi.

7-^
-^

007412



l if hijnt»*-r

URGAHI CS

jn Stjt.us :

SllUIH CW'HLLrtdl SUE - li l lfcFRlt WUEE ItlillLVUUlL

SMIO-0 1

CHLORIDE
HE1HVLEHE CHLOEUtit

DISULFiCiE
1,3-CiICHLORnErHEHE
i . I -L'l CHLORCErHflHE

C- 1 , .>0] CHLIMlEIHENC

a-siyi BHOHE
1.^,1-tP.ICHLOROETHHHE

TErRHCHLOKIDE

.I -PI CHLOROPP.UPHHE
- 1 , ̂ -01 CHLOROPROPEUE

6 1 £ SOHUCHLOROME THHME
I.!.2-VRlCKLOftOErHflHE
etXSEHL
CIS-l.a-DICMLOROF'fLOFtHE
2-C'Ht OROErHVLl'lHV'L EIKEP.
i-MEXAHOHE
-«-«£! HVL -2-PEMT flHOHE

ret-UEHF

StVREHH
XVLENES

O
O

FWflL ['ErROLEUM .oo 5.00 U

EWJRbflHICS

V-sildltlor.
SILVER
BSSEtllC
6ESVLLIUM
CKCHIUh
CVRHIDt:cwimruH
tCPPER
I POM
KEfcCURV
HICKEL
LEW)
fWtrtHOHV
SCLEHIUM
FWS.L1UM
21 HC

Status : V
1'J U
S6

3 U
5 U

10 I'
5 t)

10 U
1-lUO
O.J U
£-3 U2£
•W U
5 U

10 U
110

HOfES s (ill
<W

i>
in (iin u

3 Us u
1U U^ uin u

300
0.2 U

3&
5 U

•1H U
5 Uto u

3?
Un<tet?ct.*d; CJJ f't-cs<.nt bvlou det^cliuti l imt; t»fl> Hot At<alMz<"l: tVJ Vali-J

} Hut validJited; t(D tmali Fi«d;

007413



IIIIIIIIIIII

SOITK tA<AiLLflOE 51 ft - CtDIMgHT

SCJO1 -0 1 SOU 1-02 SLW.-O 1 SCO:'-')!

I. RESULTS

SD03-01 S003-02 5001-t SUI.M-O:'
SEHiUOLflritE ORGRIUCS

II

I

V*! » dati 'jn Status :
PHE>*1L
815 i2-CHLORO£THVL3 ETHER
2-CMLOROPHEH04.
1 . 3-DI CHLOROBENZEHE
1 . 1-D1 CHLOROBENZEHE
6ENZVL RLCOHOL
1,2-OICHLOROSEHZENE
2-WETHVLPHEKOL
BIStE-CHLOROISOPROPM-JETHER
1-METHn.PHEHGL
ei-NITROSOOIPROF-VLf-HIHE
HEXafHLORQETKflHE
HI rfcDBE«3ENE
ISOPHOROHE
2-NITROPHEHOL
2.1-DlHErHVLPHtMOL
BEH23IC HCID
BI S C2-CHLOP.QETHOXV>re:THfiH£
2 . 1-D1 CHI.OROFHEHOL
1.Z.1-TR1CHLORGBEN2ENE
MRPWTHHLEHE
1-CHLORORHlLINE
HEXBCHLORQBLJTRPIENE
P-OB-ORO-h-CRESOL
2-MEt HVLHfiPHTHflLEHE
HEXftCHLOROCVCLOPEHTROIENE
2.1.6-1RICHLOROPHEHOL
Z.1.5-TRICHLOROPHEHOL
2-CHLGROHBPHrHftLEME
2-KITROWJILINE
DlfSTHVL PHrHRUlTE
flCEWPHTHVLEWE
3-HirROflMILIHE
RCENflPHTHEHE
2.1-01MITROPHENOL
1-MHROPHEKOt.
DI BENZOFURRM2,i-pimrRorouiEH£
2.6-DINITROTOUJEHE
OIETHYL PHTHflLRTE
1-CHLOROPHEKVL PHEHW ETHER
FLUQRENE
1-NITRaflHILI»E
•t . 6-Dl HI TRO-2-NETHYLPMEHQt.
K-HITROSQDIPHEMVLflNIHE
1-eRO«OPHEHVt PHEMVL ETHER
HEXRCHLOROBEHZEHE
PENT RCHLOROPH£HOL
PltEHflHTHRENE
ftHTHRRCENE
DI-N-BUTVL PHrHHLHTE
FLUORRMTKEHE
PVREHE
BUTVL OEHZVL PHrHALRTE
3 . 3- -DI CHLOftGBEMZI DI NE
BEMZOtRJ(WiTHROCeHE
SI SC2-£1THVL»eXVL:>PHrHm.flrE
CHRVSEHE
OI-M-OCTVL PHrMRLRTE
BEHZOaWFLUORfltirHEHE
6ENZO CtOFLUORlWrHEHE
8£HZOCR>PVREME
IHDENOa.2.3-CQ»PVREHE
DI BENJOOIH} RHrHRHCENE
B£HZO<GHI)PEftVLEHE

0
1020 U
1020 U
1020 U
1 020 U
1020 U
1020 U
1020 U
1020 U
102U II
1 020 U
1020 U
1020 U
1020 U
l->20 tl
1020 U
1020 U
5100 U
1020 tl
1020 U
1020 U
1020 U
1020 U
1020 U
1020 U
1020 U
1020 11
1020 U
5100 U
1002 U
5100 t)
1020 U
1020 U
5100 U
1020 U
SlOO U
5100 U
1020 U
1020 U
1020 U
1020 J
1020 U
1020 U
5100 U
5100 U
1020 U
1020 U
1020 U
5100 U
1020 U
1020 J
1020 U
1020 J
1000
1020 U
2010 U
1020 J
1020 U
1020 J
1020 U
1300
1020 U
1020 II
1020 U
1020 U
1020 U

NQTE5 t CU>
tttV)

V
160 il
160 LI
160 U
160 U
160 U
160 U
160 U
160 U
160 U
160 U
160 U
160 U
160 tl
160 U
160 U
160 U

2300 U
160 U
160 U
160 II
160 U
160 U
160 U
1GO U
160 U
160 U
160 U

2300 U
160 U

2300 U
160 U
160 U

2300 U
160 U

2300 U
2300 U

160 U
160 U
160 U
160 U
160 U
160 tl

2300 U
2300 U

160 I)
160 U
160 tl

2300 U
160 U
160 U
160 U
160 J
160 J
-160 U
920 U
160 tl
160 U
160 U
160 U
160 0
1&0 U
160 U
160 U
160 U
160 U

Hoi validati

0
2100 tl
2100 U
2100 U
2-100 U
2100 tl
2100 U
2100 U
2100 U
2100 U
2100 U
2-100 U
2100 tl
2-100 U
2100 U
2100 U
2100 U

12000 U
2100 U
21UO U
2100 tl
2100 U
2100 U
2100 U
2100 U
21CC U
2100 I)
2100 U

12000 U
2100 U

12000 LI
2100 U
2100 J

12000 U
2100 U

12000 U
12000 U
2100 U
2100 U
2100 U
2100 U
2^00 U
2100 U

12DOO U
12000 U
2100 tl
2100 U
2100 U

12000 U
2100 J
2100 J
2100 U
2100 J
2100 J
21CO U
1800 U
2100 U
2100 U
2100 U
2100 U
3000
2100 U
2100 U
2100 J
2100 U
2100 J

JJ Pre3*t>l b»lo

V
920 U
920 U
920 U
920 U
920 U
920 U
920 L)
920 U
920 0
S20 U
920 U
920 U
920 U
920 U
920 U
920 U

1600 U
920 U
920 U
920 U
920 U
920 U
920 U
920 U
920 U
920 U
920 U

1600 U
920 U

1600 U
920 U
920 U

1600 U
920 U

1600 U
1600 U

920 U
920 U
320 U
920 U
920 tl
920 U

1600 U
1600 U

920 U
920 U
920 U

1600 U
920 U
920 U
920 U
920 J
920 0
920 U

1810 U
920 J
920 U
920 J
920 U
920 J
920 U
920 J
920 J
920 U
920 J

d.

V
17000 U
17000 U
17000 U
17000 U
17000 U
17000 U
17000 Uirouo u
17000 U
1VOOO U
17000 Uirooo u
17000 Uirooo uirapo u
17000 tl
85000 Uiroou uirooo u
17000 tlirooo uirooo uirooo g
17000 tl
17000 Uiroo'i LI
17000 U
P5QGO U
17000 U
85000 Uirooo uirooo u
85000 Uirooo u
85000 U
85000 LJ
17000 U
17000 U
17QOO Uiraoo u
1700Q Uirooo u
85000 U
85000 Uirooo uirooo uirooo u
85000 Uirooo u
17000 U
17000 Uirooo jiraoLi j
17000 tl
31000 tl
17000 U
17000 Uiroao jirooo uirooo J<QJ
17000 LKQi
17000 U
17000 Uiroao u
17000 U

Unit; CHflj Hoi

a
3700 U
3700 U
3700 U
3700 U
3700 U
3700 U
3700 U
3700 U
3700 Uaroo u
3700 II
3700 U
3700 Usroo uaroo u
3700 U

ItJSOO Usroo it
37UO U
37HO Usroo j
3700 tl
3700 Uamo u
37110 U
3700 11
5700 U

16500 II
3700 U

1U500 1)
37UO U
3700 J

18500 U
3?00 11

10500 U
10500 U
3700 U
3700 Usroo u
3?UO Uaroo u
3700 U

185UO U
1B500 tl
3?00 II
3700 U
3700 U

10500 U
3700 J
3700 J
37GO U
5100
91UO
3700 Unoo u
5600
3?00 U

100110
3700 U

20000
3700 II
S600

11000
3700 y

11000
analyzed;

V
15000 U
15000 tl
15000 LI
ISOttO U
15000 U
15000 U
1SOOO tl
15000 U
15000 U
15000 0
15000 II
150UO U
15000 U
15000 11
15000 U
15000 II
75000 U
15000 U
15000 U
15QUO U
150'tO U
150HO LI
150(10 U
15000 U
15000 tt
15000 U
ISijiJO U
75000 U
15000 U
75000 U
15000 U
15000 II
75000 U
15000 U
75000 U
750UO U
15000 II
150HO U
150UO tl
13000 U
15000 U
IbflOO U
750QP U
75000 U
150HO U
15000 U
15000 U
?SOOO U
15000 II
ISOriO U
15000 U
15000 J
15000 ,1
15DOO 11
30000 Li
ISOHO J
11.000 U
15000 J
1SUUO U
15IJUO J
150UO tl
15000 U
15000 J
1500U tl
15000 J

1 d-

0

2-wuo a
21000 U
21000 0
21000 LI
21000 U
21000 U

" 21000 U
21000 0
21000 tl
2100O U
21000 U
21000 U
21000 tl
21000 U
1-ttlOO U
21000 tl

I200'10 U
21000 U
21000 «21000 t»
21000 J
21UOO U
21UUO U
21UUO II
21000 U
21000 U
21000 U

120000 U
21000 U

120000 U
21000 U
21000 .1

120000 U
21000 J

1201)00 «
120000 U
210110 II
21000 U
21000 U
21000 II
01000 U
21000 .1

120000 11
120000 0
21000 U
21000 LI
21000 U

120UOO U
210UO J
21000 -I
21000 U
32000
110UO
21000 W
18000 U
21000 .)
21000 U
210UO J
21000 U
59000
2HAUO U
300U3
3GUDO
2KJLIO J
11000

I•
' •'"•

--H
-H
••I
I

*"*J •
*7^~

*"-T
F"~~oo

«

i

. : '"_""-~:^
74

""!

..i
007414



I1IIII
IIIIIIII

S-wtplfr

Ui'/HLtftOE SHE - SEDItlCHr HHrtLV'l 1C ML

S005-01 £005-02(1 SO JO-0 1 SO 1 1 -0 1

SEKlUULflflLE ORGflHICS

Validation Status :
PHENOL
6: S C2-CHLOROErHVOETHER
2-CT4LQROPHEHOL
l .T-DICHLOfcOBEHZENC
l . *-UICHLOROBEH2£HC
8EN£VL RLCOHOL
1.2-DICHLOROfiEtlZENE
2-KETHVLPHEHOL
BI?C2-CHLOROISOPROPVL>ErHEft

" :4-B£THi'LPH£MOL
H-NI TRUSODJ PROPVLPHINE
HEXftCHLOROerHHHE
HI TROBEHZEHE
ISOPHQP.OME2-HirRQF»EHOL
2.1-DIMErnYLPHENQL
BEM20IC fiCtD
BISC2-C HLOROErHOXV)tCrHflHE
2.1-DICHLQROPHEHOL
1 .2 . l-fRI CHLOROBEHEEHE
WRPMTHflLEHE
4-CMLOROflMIUHE
KEXfiCHLOROeur HOI EHE
P-CHLOPO-M-CRESOL
Z-KETHVLNftPHTHflLEHE
MEXRCHLOROCVCLOPEHr fDI EHE
2 . 4 , 6- FRI CHLORGPHEHOL
2 , 4 . S- FRI CHLOROPHEHOL
2-CHLORONflPHrHRLENE
2-NlTRORHlLIHE
01METHVL FHrHflLflFE
RCENftPHrHVLEHE
3-NirROHNILINE
HCENHPHrHEHE
2.4-DIHITROPHEH01.
1-NI TROPHEHOL
DlBEHZtiFURRM2.4-DlMITROrOLUEHE
2.fe-DlHirROTOLtlEIIE
OIEIHVL PHrHHLRFE
4-CKLOROPMENVL PHEHVL EfHE'
rtUOREME
4-HireoftHILIHE
4 . e-PI HI TRO-2-HErHVLPHEHOL
H-HUROSOOIPHEMVLflHINE
4-BROMOPHEHVL PHEHVL EfHER
HEXftCHLORQBENZENE
PEHinCHLOROPhEHOL
PHEWINI HREME
ANIHRHCEHE
Ol-fl-BUTVL PHrHHLflrE
FLUORfllttHEHE
PYKEME
BUrVL BEHZVL PHIHflLflrE
3.3'-OICHl.OR00£NZIDlHE
BENZOCn>flHTHR«CEH£
3I5(2-ErHVL»£XVLJPHrHRLfirE
CHRVSEHE
OI-H-OCTVL PHTHflLflrE
BEHZQ(EDFLUQRHHTHEHE
6EMZO CK> FLUORflHfHEHE
BEH20CWPVREKE
I HDEHOd ,2 , 3-CO) PVBEHE
DI BEN20 «H J RNfHRfiCENE
etHZOCGHI ) PERVLEHE
*

V
25000 U
25000 U
25000 U
25000 U
25000 U
25000 U
25000 U
25300 U
25000 U
25000 (1
25000 U
25000 U
25000 U
25000 U
25000 U
25000 U

125000 U
25000 U
25000 U
25000 I)
25000 U
25000 U
25000 U
25000 U
25000 U
25000 U
25000 U

12-WOO U
25000 U

125000 U
25000 U
25000 U

125000 U
25000 U

125000 U
125000 U
25000 U
25000 U
25000 U
25000 U

?, 25000 U
25000 U

1C5000 U
125000 U
25000 U
25000 U
25000 U

125000 U
25000 U
25000 (1
25000 U
25000 U
25000 U
25000 U
500QO U
2SOQO U
25000 U
25000 0
25000 U
25000 U
25000 U
25COO U
2500Q U
25000 U
25000 U

HorEs i on
CMVJ

u
2500 U
2500 U
2500 U
2500 U
2500 U
2500 U
2500 U
2500 U
2500 (J
2500 U
2500 U
2500 U
2500 U
2500 U
2500 U
2500 tl

12500 U
2500 U
2500 U
2500 U
2SOO U
2500 U
2500 U
2500 U
2500 U
2500 U
2500 U

12500 U
2500 U

12500 U
2500 tl
2500 U

12500 0
2500 U

12500 U
V2500 U
2500 U
2500 U
2500 U
2500 0
2500 U
2500 U

12500 U
12500 U
2500 U
2500 U
2500 b

12500 U
2500 U
2500 U
2500 U
2500 U
2500 U
2500 U
5000 U
2500 U
2500 U
2500 »
2500 U
250O U
2500 U
2500 0
2500 U
2500 I)
2500 U

Undwt«cted; *J)
Hot validated;

V
910 LI
•310 U
440 U
340 U
940 U
940 U
940 U
940 tl
940 U
440 U
940 U
440 U
940 U
910 U
440 U
440 U

4700 U
310 U
310 U
910 U
910 U
910 U
410 U
340 U
340 I)
440 U
94P Uiroo u
940 U•iroo u
4-10 U
340 U

4700 U
910 U

4700 U
4700 0

940 U
440 U
440 U
340 U
910 U
340 U

4700 tl
4fOO U

940 U
410 U
940 U

•1700 11
440 U
440 U
940 U
910 J
940 J
440 U

1680 U
910 U
910 U
410 J
940 U
910 J
410 U
440 J
440 J
440 U
•540 J

Present below
CO) Quail ( led

V
2500 U
2500 U
2500 U
2500 U
2000 0
2bOO U
2500 U . . . . . . . . . . . . . . . . . .
2500 U
2500 U . _ _ _ _ . _ _ _ _ . _ _ . .
2500 U
2500 U
2500 U
2500 U
2500 U
2500 U
2500 U

12500 U
2500 U
2500 11
2500 U
2500 0
2500 U If
2500 U
2500 U v
2500 U
2500 U <^
2500 U12000 u r-
2500 U

12500 U £
2500 U
2500 J C

12500 U
2500 U

12500 U
12500 U
2500 U
2500 U
2500 U
2500 U
2500 U
2500 U

125UO tl
12500 U
2500 U
2T.QO U
2500 U

12500 0
2500 J
2500 J
2500 U
2500 J
2700
2500 U
5000 U
2500 J

120000
2500 J
2500 U
5000
2500 U
2500 J
2500 J
2500 J
2500 J

detection Unit; CNfO Hot analg.xvd; OO Val id
.

007415
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I

IIII

Sanplv S005-01

CRVflLtHUE SUE - SEDIHEHT AliHLVTlCflL RESULTS

5010-01 SU 1 1 -0 1

ORGRMICI

Status J
CHLORQKETHftHE
BROHOMETHflKE
VINYL CHLORIDECHLWOETHRKE:
HETHVLEHE CHLORIDE
ACETOME
CARBON OISULFIDE
l . t-OUHLOROEfHEHE
1 . 1-DtCHLOROErHflME
rKAHS- 1,2-DICHLOf.OETHENE
CHLOfOroRH
1.2-DKHLORQErHflHE
2-eUTHHOHE
1 , 1 , l-TRICHLOROETHRNEcflReoH TETRRCHLORIDE
WIMVt ACETflTE
SKOMCDI CHLOROHE T HAHE
1.2-01 CHLOROPROPAHE
fRRttS- 1 . 3-DI CHLOROPROFEHE
FRICHLORQErHENt
OieROHOCHLOftOMEIMflHE
1 . 1 .2-rft ICMLOROETHflHE
BEH2ENE
Cl S- 1 . 3-01 CHLQROFROPEHE
2-CHLOROCTHVLVlHVL ETHER
BROHOFORM
2-KEXP.HOHE
4-METHVL -2-PENTftHQHE
reiRftCHLOROETHENE
1 , 1 ,2, 2-TETRRCHLOROETHflHE
tttUENE
CtO-OROOEM2EHE
EtWLBEHZEHE
STVREHE
tOIRL XVLEHES

25 U
25 U
25 U
25 U
25 U

120
12 U ' — . -„ . . . , . . - . .„ . . , .„ . . . . . . . , _ „„ . . _ „ _ . . . _ „ .
12 U1^ U - - _ . . - - - - - . - _ . — . . . . . . . _ _ _ _ _ _ _ _ _ _ _ _ _ _
12 U
12 U
12 U
25 U
12 U
\Z U
25 b
12 U
t2 U
12 U
12 U
12 U
\2 J
12 U
12 U
35 U
12 U
35 U
25 U
12 U
12 U
12 U
12 H
12 U
12 U
12 U

r-

oo
tltORGRMICS

Sl4tus
SILVER
RP.SEHK
BEPVLLlUH
CflOMlUH
CVHHIOE
CHROH1UH
COPPER
I BOH
HERCUfcV
HI CKEL.
tEHQ
nHTlHOltV
SELEH1UM
TKRLLIUM
2IHC

1 U
5 U
1 U

•«.5
1 U

18
32

9300
1.25

10 U
5-10

30 «
& U

12 U
630

5 U
5 U

1.5 U
2.5 U

5 U
12•w

HH
0.05 U

15
250

22 U
2.5 U

5 U
ISO

5 U
13

1.5 U
2.5 U

10 U
Wie

Hfl
0.05 U

1« U
S3
22 U

2.5 U
S U

150

5 U
2&

1.5 U
2.5 U

5 U
11a-}

Hfl
O.Oj UIB

76
22 U

2.5 U
5 U

260
NOTES j (U) Undetected; U> Present belou <j*te-ctior

Hoi validated; <U) Qualif ied.
j <H«J Hot onalyzvd; VsHd

007417
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SOUTH CflVflUfiDE SUE - SOU BQJtIHG BHRLVTICRt RESULTS

H01-SB03-2I
16.

U"Et Hunbor

SEH VOLATILE OOTHICS

ROI-SP03-25 flOl-SBO-1-22 ft)l-$8G&-ia flai-SB06-*-| R01-S80T-06 R01-SB09-06 R01-S009'0?
51 17 17.5 59.5 12 1 1 . 5 ?*

Status :
PHEWJL
BI S C2-CHLORQErHVLJ ETHER
2-CHLOROPHEMUL
1 . 3-DI CHLOROBEHZENE
I.*-OICHLO»QPEHZEHE6EKZVL ftLCOHOL
I.Z-DICHLOROBEMZEHE
2-KSTHVLPHENOL
BIS^-CHLORO! SOPRQPVLSETHER1-KETHVLPHEHOL
H-H1 TROSODI PROPVLFW1HEHExflcHLOROE THANE
W1TCOBEH2EHEISOPHOROHF.
2-HITROPHEMOL
2.1-OIHETHVtPHEHOLBEKZOIC RCIO
8lSC2-CMLOROCrHOXWHEIHnilE2,-*-OlCHLOROPHENOL
I .2 . 1-FR1 CHLOROBEHZENENnPWHALEHE
1-CK.OROHHILIHE
KEXflCHLOROeUTfiOI EHE
P-CHLORO-K-CRESOL
Z-HE TMVLNftPHTHALEHE
rexnCHLOROCVCLOPEHffiQlEME
2.1.6-rRICHLOROPHEKOL2.i.s-raieia.oROpMEHaL
2-CHLOROHfiPHrHRLElfli
2-MirROANlLlME
OIHETHVL PHTWLATE
ftCEHBPHTHVLEKE
a-MITRGAHILlNE
flCEHflPHTHEHE
2.1-OimrROPKEHOL
I-MITRQPHEHOL
0IBEH20FURAH
£.1-DlNirRorOLUEI(E
2.6-OlHITROrOLUEtlE
OIErim. PHTHHLRTE
4-CW.ORQPHEHVt PHEHVL ETHERrLUOREHE
4-HITRflAtllLINC
1.6-01 Ml TRO-2-HETHVLPHEHOL
H-NirROSODIPtCNVLflfllNE
1-SRQHQPHEfivL PHEHVL ETHER
HEXfiCNLOROBEHZEHE
PEHrACHLOftOPWENOL
PHEMHHrHRENE
fiHrHRACEHEOI-H-BUTVL PuniALArE
FLUORftHrHEKEPVRDIE
BOrVL DEHZVL PHTHflLATE
3.3'-DICHLOR08EHZIOIME
8EHZO U)) mtTHRdCEHE
8IS<2-En,VLHEXVUPHIKflLHrECHRVSEKC
Dl-H-OtrVL PHTHftLflTE
BENZO (B>F LUORftMTHENEBEHZO 0.1 FLUORANFHEKE
BEt4ZO<R>PVREKE
IKDEHOU.2.3-CO)PfREKE
DEBEMZOCraoflnrHRftCEHE
BEMZO<OH1>PERVLEME
IWWfiAHICS "
Otg/kq)
Validation St*tus t
flfiSENIC "*" """" "cvntuocCHKoniunCOPPER1 1011
LERO
21 KC
=S3S3s=ss3===sss=5 ssBs-ssa ——— -

KOIES... . - - _— — . -,..-. ._ — .. . . . . . . . ... . . — . —

390 U
390 U
39O U
390 U
390 U
390 U
390 U
3% U
390 U
39O U
3-3O U
390 U
390 U
39O U .
390 U
390 U

1950 U
390 U
390 U
330 U

1100
390 U
39O U
390 U
640
390 U
33G U

1350 U
39O U

1350 U
310 U
39O U

1350 J
2100
1950 U
1950 U
1600
330 U
390 U
330 U
39O U

200O
19SO U
1350 d
39O U
390 tl
330 U

1950 U
8100
8100
310 U

3800
3200

390 U
780 U
720
330 J
770
39O U
680 <Q>
3-iO U«D
330 0
390 J
390 U
390 U

y
5.9 Ui.a u
5.3 U
1.1 U

1710
3 U

1,7 U:=s=sss==£ca;
S Oil Un-feti~~w> _y*ji4dj

. — — — . —
120 U
120 U
120 U
120 U
120 U

.-120 I)
120 U
120 U
120 U
120 U
120 U
120 U
120 U
120 U
120 IJ
12O U

210O U
120 U
120 tl
120 U
120 J
120 U
120 U
120 U
120 U
120 U
120 U

2100 U
120 U

2 IOO U
120 U
120 U

2 IOO U
120 U

2 IOO U
2 IOO U
120 U
120 U
120 U
12O U
120 U
120 U

2 IOO U
2 IOO U
120 U
120 U
120 IJ

2100 U
120 J
120 J
120 U
120 J
120 J
120 U
810 U
120 U
120 U
120 U
120 0
120 U
120 U
120 U
120 U
120 U
120 U

"** 3B——- ™*— -a.

V
—— »o._ ̂_ ———— ,_

18 .3
1.3 U

28.2
7.53

36300
12.3

60.2
•cUdi CJ> pr.
LJOULJlAtjed

. ——
3SO U
360 U
360 U
360 U
360 U
3&O U
360 U
360 U
36O U
360 U
3fO U
36O U
360 U
360 U
360 U
360 U

1600 U
36O U
360 U
360 U
360 II
360 U
360 U
3tO U
360 U
360 U
360 Uieoo u
360 U

1600 U
360 U
360 Uieoo u
36O Uieoo u

1800 U
360 U
360 U
36Q 11
360 U
360 U
360 U

1800 U
1600 U
360 U
360 U
360 Uieoo u3ao
360 J
360 U
360 J
360 J
360 U
720 U
360 U
360 U
360 U
360 0
350 U
360 U
360 U
360 U
360 U
360 U

H=5s==5=-s=3B=

V
5.9 IJ
1.8 U

S U
1.1 U

1210
3.2 U
1.7 U

==KSS=SB3S3C3;»«nt b»lou d««
Ltd4t«dt C0> ft

V

23000 U
23000 U
23000 U
23000 U
23000 U
23000 0
23000 U
23000 U
23000 U
2300O U
23000 U
23000 U
23000 U
23000 U
23000 U
230QO U

115000 t
23000 U
23000 U
23000 U

110000
23000 U
23000 U
23000 Uiooooo
23000 U
23000 U

115000 1)
23000 U

115000 U
2300O U
23600 U

115000 U
230OO U

115OOO U
11500C U
?1COO
23000 U
23000 U
23000 U
23000 U
23000 U

IISCOO (J
USOOO U
230CO U
23000 U
23000 Uitsooo u310000
13000
23GOO U

110000
33000
23000 U
•16000 U
23000 U
23000 U
23000 U
23000 U
230OO U
23000 U
230QO U
23000 U
23000 U
23000 (J

V
s. a u
1.7 U3.2
1 U

3090
2.8 U
1."& U

t*:tion HM!/•a r 1*4: <J

V
110 Uuo u
«UO U
110 U
110 U
110 U
110 U
•110 U
110 U
110 U•uo u
110 U
110 U
110 U
410 U
110 U

2030 U
110 U
110 U
110 U
110 U
110 U
110 tl
110 U
110 U
110 U
•110 U

2050 U
110 U

2050 U
110 U
110 U

2050 U
110 U

2050 u
2050 U
110 U
110 U
110 0
110 J
110 U
110 U

2050 U
2058 U

•110 I)
110 U
110 U

2050 U
110 J
110 U
110 U
•110 U
110 U
110 U
820 U
110 Uno u
110 IJ
110 u
•110 U
110 U
110 Uiin u
110 U
410 I

:=S=SB353=_-33C

V
15.3
1.8 Uis. a
1.3 U

28100
11 .61
4t> ATO*O

tj <Hff) Hat At
J ItW«iid.

V
•400 U
•100 U
100 U
100 U
100 U
100 IJ
100 U
10O U
100 U
•400 U•too u
HOO U
•IOO U
1110 II
100 U
•100 U

2000 Utoo u
100 U
100 U-too u
100 U
100 U
100 U
100 tl•wo u•too uaooo u
100 U

£000 Utoo u
1UO U

2000 U
1GO U

2000 U2000 U
100 Utoo u
100 tl
670
•100 U
100 U

2000 U
2000 U
100 U
100 U
100 U

2000 U
100 U
100 U
100 U
100 U
100 0
•iW U
600 U•wo u•wo u
100 U
10O 0•wo u•too u•wo u
100 U
100 U*w •

CSS 533 V. . ^533 =

— —— *__ _ _,^»w
6.0 U
1. 8 U
S.1 U
1,2 U

16603.0 U
1.9 U

S===S:===SSI;SSB;»*iy?*4s .

u
11U tl
110 U
110 U
110 U
110 U
110 U
110 tl
110 II
110 U
110 U110 u
110 U
110 U
110 U
110 U
110 U

2050 U
110 U
110 IJ
110 U
110 I
110 U
110 U
110 0
110 J
110 tl110 U

2050 U
110 U

2050 U
110 U
110 U

2050 U
110 J

2050 U
2050 U
110 J
110 U
110 U
110 U
110 U
110 J

2050 U
2050 0
* 10 U
110 U
110 U

2050 U
110 U
110 J
110 U
110 U
110 U
110 U
820 U
110 U
110 U
110 II
110 U
110 U
110 U
110 U
110 U
110 U
110 U
*™"~ ""

»"——— I-*-u
6 1 U

1.65 U
'«,S U
•«»3 U

13330
S. I U
1.3 U3a*3=5=sssss;

V
620 IJ
620 U
820 U
820 U
620 U
620 U
620 U
820 U
620 U
620 U
620 U
020 U
620 II
820 tl
620 U
02O U

11QO .)
620 U
820 U
820 U

3tJOO
820 W
02U U
62010"
820 J..
620*57
020 U1100 pt-
020 ti

110U O
820 H
R20<D•IIDU tl
020 -I

1IQO 11
1100 tj
IMiO
020 l|
820 I]
920 U
020 IJ
820 .J

HlOG U
1100 If

02O IJ
820 II
6Zu If

1IOU U
310000

22000
1680

UtiOOO
3500

020 II
16-50 IJ
620 II8JU U
820 11
820 tt
82U I)
62li II
820 i|
820 IJ
820 IJ
620 11——aas-sassn

V
1.7 It
1.8 U

16.0
3.5S6230
6.50
51.2

}g$5H 5 Silat-
" " ~ ,"" TTZ :̂

007419



SOUTH CftVftLCftfiE SITE - SOIL 6QRDIG OHftLVUtOL P.E3UL'

Dept.-
R01-SB09-20 P.O1-SB09-24 R01-SBIO-0? HOl-SBU-16 R01-SB12-06 ROI-S612-21 flOl-SBl3-08 RO2-S3C3-09

51 .5 59.5 23 40.5 ll 52 27 23.5
Unit **t»r

SEMTOLRTILE ORCfiNICS

W-alt Nation Status :
PHEStt
BIS Cc -CtlLOROE TWVLi ETHER
2-CHLOROPHSHOt
1 . 3-CI CHLOROSEHZEHE
1 , «-CI CMLOR06EII2ENE
8ENZVL BLCOHOL
1 .C-O1 CHLOP.08EHZENE
2-MEIHVLPHEHOL
81 5 C2-CHLOROI SOP ROPVU ETHER
4-METMVLPHEMOL
N-IU fBQSDOIPROPVLftrtlKE
HCXflCHLORQETHflHE
NITROBENZENE
ISOPWORONE
2-NITROFHEHOL
2.4-OIMETHVLPHEHOL
BENZ01C RC10
BIS<2*CHLOROETHOX\'JKETHJWE
2.4-DICHLOftOPHEHOL
1.Z.4-TRICM.OROBENZCKE
HflPHrKHLEHE
4-CHLOBQRNILINE
HEXKCW-QROSUrflOI ENE
P-CW.ORO-H-CRESOL
2-HE TKVLNWHTHflLEHE
HEXftC MLOROCm-OPEHTflDI EKE
2,4,6-TRICM.OROPtlEHOL
2 . 4 . 5- TRI CHLOROPHEttOL
E-CHLOROHWHTKflLEHE
i-HI TRQfiftiLiKE
OIHETKVL. PHTHflLfUE
PCEKft°HTHVLCNE
3-MlTROflHlLlNE
flCEHflPHTHEME
2,4-DINURGPHEHOl,
4-HI TRQp)(EHOL
DI8£H20fUftflM
2.4-OlNlTRorOLllEllE
2,6-OIHITPOFOLUEHE
01 ETHYL PHTHftLfifE
4-CHLOROPK£NVL PHEMVL ETHER
FLUQREHE
4-NirROAHIiJKE
4.6-OIN1 tftO-2-HETHVLPHEKOL
N-HlTROSOOIPt£HVLRKIN£
4-SRQMOPHEKVL PHEHVL ETHER
HE Xft, s 3. QRO6E NZE HE
PEMTftCKLOROPKEHOL
PKEHflHTKft£HE
RttTHRflCEHE
01-H-BUTVt PHTHRLflrE
FLUORANTNCHE
PVRDIE
BurVL 6EH2VL PHTHflLftTE
3.3'*01CJtOft06EH2IOIKE
flEHZO (fi) ftMfHRftCENE
BIS^-ETKVUCXVOPHTHRLATC
CHBVSEKE
DI-M-Ocm. PHTHftLftTEB EM o ca > FLUORRH r HEHE
BENZO <O FUWRRNrHEKE
6EN20 <fl> PVREHE
IlffiENOC1.2.3-CO>PVCEHE
01 BEMZafJttOftmKRnCEKE6EH20<GHI>PERVLEHE
KfiSGRMICS

V*lid«tion Status s
nRSEMK
CVRNlOECIWOMI un
COPPtR
I ROMitno
21 HC
3=s=s5£s=s ±= sas s==s=; sss == s

2

0

12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
60000 U
12000 U
12000 U
I2OOO U
12000 J
12000 U
12000 U
12000 U
12000 J
12000 U12000 u
60000 U
12000 U
60000 U
12000 U
12000 U
60UOO U
12000 J
60000 U
60000 U
12000 J
12000 U
12000 U
12000 U
12000 U
12000 J
60000 U
60000 U
12000 U
12000 U
12000 U
60000 U
12000 J
12000 U
12000 U
12000 J
12000 J
12000 U
24000 U
12000 U
12000 U
12000 U
1200O U
12000 U
12000 U
12000 U
12000 II
12000 U
12000 U

V
5.6 U

1.69 U
S.I U

4 U
2160
3.25
6.21

S3 35KT3 3 B5= 3 3=

3

If

410 U
410 U
41O U
410 II
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
41O U
410 U
410 U

2050 U
410 U
410 U
410 U
410 J
410 U
410 U
410 U
410 U
410 U
410 U

2050 U
410 U

2050 U
410 U
410 U

2050 U
410 U

2030 U
2050 U
410 U
410 II
410 U
410 U
410 U
410 U

2050 U
20SO U

410 U
410 U
410 U

2050 U
410 J
410 U
410 U
410 J
410 J
410 U
820 U
410 U
410 J
410 U
410 J
410 U
410 U
410 U
410 II
410 U
410 U

U
6.1 U

1.B4 U
23.1
4.5 U

2?300
9.15
46.9

===S£SSSKC

2

0
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
430 U
43O U
430 U
430 U
430 l>
430 U

2150 U
430 U
430 U
430 U
43C U
430 U
430 U
430 U
430 U
430 U
430 U

2150 U
430 U

3150 U
430 U
430 U

2150 U
430 U

3 ISO U
£150 U

430 U
430 U
430 U
430 U
430 U
430 U

2150 U
2150 U

430 U
43O U
430 U

2150 U
43O U
430 U
430 U
43O U
43O U
430 U
860 0
430 U

6200
430 U
43O U
430 U
430 U
430 U
430 U
43O U
430 ll

u
6.5 U
1.9 U

21.3
6.46
5290
12.3
56.2

3S3==S=Z3==3=S=E

2

V
390 U
390 U
34P U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U

H50 U
390 11
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
39O U

1950 U
390 U

1950 U
330 11
390 U

19SO U
590 U

1950 II
1950 U
390 U
390 U
390 U
39O U
390 U
390 U

1950 U
1950 U390 0
390 U
390 U

1950 U
39O U
390 U
390 U
390 U
390 U
390 U
760 U
390 U
550
39O U3$a u
390 U
390 U
390 U
390 U390 U
390 U

V
5.6 U

1.64 U
S.I U

4 U
2650
3.66

4.9 U

1

V
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 0
410 U
410 O
410 O
410 U
41O U

£050 U
410 U
410 U
410 U
41Q U
410 U
410 U
410 U
410 U
410 U
410 U

2050 U
410 U

2050 U
410 U
410 U

2050 U
410 U

2050 U
2050 U

410 U
410 U
410 U
410 U
410 U
410 U

2050 U
2O50 U

410 U
410 U
410 Utoso u
410 U
410 U
410 U
410 U
410 U
410 U
320 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U

ass^aassgsaas

V
•s u
1 U
4 U
S U

2600
4.4

4 U
;=S3S=-1 23= 3= S !

3

V
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 Cl
410 U
410 U
410 II
410 U
410 U

2050 U
410 U
410 U
410 U
41(1 U
410 U
410 U
410 U
41U U
410 U
410 U

2050 U
410 Uaoso u
410 U
410 U

3050 U
410 U

2050 U
2050 U

410 U
410 U
410 U
410 U
410 U
410 U

2050 U
2050 U

410 U
410 U
410 U

2050 U
410 U
410 U
410 U
410 U
41<) U
410 U
S20 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
41(1 U
410 U

:=Ss==3S53B3;

U
5

1 U
7
5

4900
3.6

12
15S=3B=3===

2

U
400 U
400 U•too ii
400 U
400 U
400 U
400 U
400 U
400 U
4UO U
4Qu U

•; 400 U
400 U
400 U
400 U
400 U

2000 U
400 U
4UO U
400 U
400 U
400 U
•TOO U
HIM II
400 U
400 U
400 U

EDOO U
400 U

SQBQ U
400 U
400 U

2000 U
400 U

2000 U
2000 U

400 U
400 U•too u
400 U
400 U
400 U

2000 U
2000 U

4QO U
400 U
400 U

2000 U
400 U
4UO U
400 U
400 U
400 U
400 U
600 U
4flO 0
400 U
400 U
400 U
400 U
400 U
400 U
400 U•wo u
4110 U

!WB 3*» 3 n£3C<

u
10.9

6 U
17.4a. 3a

20000
2.52
40.1

S=5S =535=3:

2

V
12000 U
120uO II
12000 U
UQOO U
12000 t»
12000 U
12000 U
12(100 U
12000 U
12000 U
121itO U
120UO U
ICOnn U
12000 U
120UO U
1200O U
60000 U
I20UO U
12000 UIMOO u
960IK
liQOO U
12000 U (— \
1COOO U ̂ ~*
2600O f\i
I201W U *• ̂
120UO U c-t
600QO U ^J

13QUO U *^
6000U U '
1200tl II — .
12000 U **-'
600011 U --,
25000 *-»J
60000 U
600UO U
190HO
1200O U
I £000 U
12000 UI20in u
210UO
60000 U
60000 U
.2000 U
12000 U
120UO U
60000 U
890QQ
12000 U
1200Q U
30000
40000
120OO U
24QOO U
I200O J
12000 U
12000 J
12000 U
I200O J
12000 II
12000 U
12000 U
I200O Uttouo u

V
S.9 U
1.0 U
S.4 U
4,2 U

9680a. 6
12.5

33X3Srae=S== 9
NOTES 1 <U> Undet»ct*d; CJJ Pr***nt favlow d«l*ellctt limit OW> Kat *iialu.x«d;

ttot Ou*lifi»di Invslid.
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E
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fl S
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A

n OEV n OEV 11 OCV
n ocv ft OEV
fl OEV
n OEV P OEV
P OCV
P OEV
n 098
fl Oev
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fl OCV
oss ft OS12

ft OEV
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fl OSIZ
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n ocv n ocv n OEV P OEV
n osi2 ft OS! 2
r oev
ft OEV
ft OEV
fl OSIZ
n OEV ft OSU
n ocv n ocv n OEV 11 OCV
n OEV ft oev P OEV
n ocv n OEV ft OEV
n osiz n ocv fl OCV
n ocv fl OEV
n ocv ft oev fl DCV
n ocv fl ocv n OEV fl OEV
n ocv fl OCV
fl OCV
n ocv fl OCV

f.

z

•PM»W, a> l°H rwNJ i>w
n vS"2 QQVZ n s ft V
•• s fl 5

fl

n oov n oot- ft OOV
n oov n oov n oov ft OOV
n oov n oov n oov ft OOB
n oov n oov n onv n onv n oov n ooj- fl 0002
n oov n oov n oni- n 0002 n onDZ n oov n oov n onv n oov n oov n oov n oooz n 0002 n oov n oaot n oov n oov n one? ft OOV
n oooz n oov n oov n oov n oov n oov n oov n CIQV n oov ft OOV
n oov n onoz n oov n oov n oov n oov n ooi. n oot. 0 OOh
n oov n oot- ft onv ft OOt
r oov ft OOh
n oot ft OOV
n 001-
n

i

\\ uDUDM.p

n w9*8
OC2V

n t*« n 1-9 n i
m
\ n 9"S

n

n ove ft OVC
fl ove n ove ft OVC
fl ove n ove ft OV£
r ove n ove n OB9
ft OV£
fl ove n ove n ovc n ove n ove ft 0021
ft ove o ove n ove ft OOil
ft 001 1
n ovc n ovc fl ove n ot-e n ove fl ove n ooii n ooii n ove ft 0041
n OVE ft ove fl 00*1
n ove n 0021 n ove n ovc n ove n ovc n uvc ft ove n ove n ovc n ovc n ovc n 00*1 n ove ft ove n ovc ft OK
ft o>e n ove ft ove fl 0ve n ovc n ovc n ove » ove ft OVE
n ove n ove ft ote

ft

z

0» IP«W>«I™

e*8oozei
n i>ie*e
n s'i 2-01

fl

fl OO021
n ooozi ft OOOZI
ft 00021
fl 00021
n ooozi ft OO02I
n 00021 fl OOOZI
n ooozi n ooove n 00021 P OOOZI
P OOOZI
fl 00021
r 00021 00021
fl OQQQ9
n ooozi fl OOOZI
n 00021 fl 00009
fl OODOT
P UOOZ1
fl OOD21
n 00021 ft OOOZI
n OOD?I p ooozi n 00009
n 00009 r ooozi n 00009 n 00021 n ODOJI n 00009 n 00021 n 00009 ft OOOZI
n 00021 P OOOZI
n ooozi ft OOOZI
fl 00021

00012
n 00021 n 00021 ft 00021
fl 00009
ft 00021
ft 00021
fl 00021
n 00021 ft 00021
n ODOZI n 00021 ft OOOZI
fl 00021
fl OD02I
ft 0002)
n ooozi n 00021 ft OOOZI
n 00021 ft 00021

fl

z

1°H trtW !£*
<p> Ip»>3»*»1

VOS
6*22 oovse 11*6
2*81

fl 8'1
91
fl

n 02v fl 02V
P OZV
fl OZV
n 02v ovv n 02v 0011
P 02V

0001
n ove n ozv 0081

ooc? n ozv OOVV
oosv n ooi e n 02v fl 02V

n ozv n oou n 0012 ove n ozv fl 02V
n O2v n O2v 0001
n 0012 fl OOI 2

028
P 0012;
n O2v ft OZV
n 0012 n 02v n 0015 n ozv n 02v 006
n 02V n 02v 11 02V

0082
fl OZV
ft 02V
n O2v fl 0012 ft P2V
n ozv n ozv ft 02V
n ozv fl 02V
n ozt* fl 02V
fl O2V
n ozv ft 02V
n ozt- n O2v fl OZV
fl OZI-
n ozv

fi

2

t#fl ̂ ______ .
pwfl «W i S3JOH Ei32=== =££=====

n &*i DOW
n i"v n 2

p
s n 4-1 n s's

A

n 00021 ft OCOZl
ft OO02I
fl 00021
n ooozi P 00021
n 00021 P OOOZI
fl 00021 P 00021
fl WOV2
fl OOOZI
r 00021 P OOOZI
n oooei ft OOOZI

OOOCE
n 0000$ n ODOZI n 00021 n 00021 n 00009 ft OD003
P OOOZI
n 00021 fl OOOZI
fl OOOZI
n ooozi r 00021 n 00009 n OOD04 r OOTZI n 00009 fl OOOZt
ft OOOZI
ft 00009
n ooozi n OOOOT ri OOOEI n ooozi r 00021 fl OOOZI
n 00021 ft 00021
r 00021 n 00021 ft OOOZI
ft 00021
n 00009 ft 00021
fl 00021
n ooozi ft OOOZI
n 00021 fl 00021
ft 00021
fl QOC21
fl 00021
fl ODOZI
n ooozi— n 00021 ft 00021
n 90021 n 0002 i ft 00021

ft

2

_ _ .. . _ ... . .. .
3H1Z
ouri MM!

H3-MD3
HTIIUQ3H3

3Q1MU43
3IH3SM

, snm, wi,.(Mi-rt

53IHB330WI
3J)31A33dUHO)OZH3fl

3M33USHlMyORf>02H3910
3H3D-W OJ3-E * ? ' 1 ) OH3M 1

3H3aAd IU> OZM39
3H3H1 W»0fnj CX> OZH3&
3H3H JWaOftld C8> OZH38
3JtTtt8UH<t "WJM-H-IQ

3N3$AW?
3-iaTUHJHd ClAJQHTAHi3-2>S 18

3H33UBH4HW OD OZN38
3H 10 1ZH390H01H3 !Q- . S ' C 3JtntJHJHd "UZH38 T^iftQ

3ll3aAJ
3H3HJHytfOmj

31UHMlHd "Wlfl8-H- IQ
3H33U8HJ1W

3H3SHJHWJ3SW
10M3HJ080T}(3U 1H3 4
3H 3 ZM3 BOHO"W3yi( 3M

83HJ3 TAH3HJ lAH3JWOHO»9->
3H JHU1 AN 3Hd 1005031 IB-H

TOH3MdnAHJ3H-2-Oa4 III IQ-3*V
3UniHM041!«-V

3)i?aon"u K3HJ3 TAN3HJ TAN3HJ0801H3-V
3iyTWlllHd TAH13JQ

3H3nTO J081 11110-9*2
3H3flTOiOa 1 III 1Q-V " 5

Myan^ozMsaio 10N3H<JOailM-V
TON3H J081 III IQ-'f * Z

3H3HJIWWK33U
3HlllKUOailH-C 3H3TAH 111 JW3'M 31U"ftMlHd *WU3tllQ
3NlHHUOailM-2 3H3 "RlHiHdUWnj OtO- 2

TOH3H(iO*W"D13I8i-S;*V*Z
!PN3HiiO<OTH3iai-'S*V*Z

3H3TWH JHdBH\Wl3a - E
TQS3a3"H"0"dO "SO- 4

3H3 IOW JftaoaOHOttOH
3n n niuoaoTo-v 3)I31tfl11HdlAI

3N3ZH39080"W3181-VZ°1
10«3H<IOa01H3 1O-*- " 3

3H«H13HCAXOHi30B01H3-2>S18
Q13H D102U38

TON 3Hd TAH 1 3 H 10-Jr " Z
TOH3MJOB1 !«-?

3HOJJOJWOSI
3M3ZH38O«J IH

3 MWl 3 OaO TH3WX3H
3>UMyTA-fi38d IQOSOai 1H-H

TOH3HJTAM13H-V
a3>1J3(TAiO'JdOSI030TH3-2>SlQ

TOM 3HdTAH * 3W - Z
3H32M390aOTH3JO-2*I

... TOHOJTy TAZtQ9
3H3ZH300a01H3 10-v ' I
3N32H380tl01H3 Ifr-E * 1

~K)H3H<10aO ">O - Z
a3H43CTAHl3DaOTH3-35SI8 TGBOHJ

, «n.,, «o,w^A

soflim nii»i^S
j«q«nH -tun

II
II
II
II
II
II
II
II

6V 09 &"3S CI IV 92 S*i2 S'2S
f.I-JOBS-tOO V2-S085-COB 22-S03S-COU •jn-SOaS-EOU BI-EOHS-EOH &0-20BS-COB II-IO8S-COB t2-E08S-ZOB

oinaoa TIGS - 3Jismnos
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III
sourn cftVflLCnoE SITE - SOIL BGRJHG RHflLvncriL RESULTS

III

II
IIIII

Sanpl* Huxber RQ6-SB04-12
Ooplh. «t)
Unit llunber
SEHlU/DLfiTlLE ORGHNICS
tug/W-.QJ
Validation Status :
PHEHCI.,
BISCZ-CHLOROErHVUETHER
2-CHLORGPHEHOL
1 , 3-C!I CHLOROBEHZEHE
l,4-BICHLQROBElt2ENE
BEHZM'L RLCQHOL
1 ,2-CI CHLOROBEHZENE
2-hETHllLPHEHOL
BI 5CZ-CHLOROI SQPROPVDETHER
I-HETTHVLPHEHOL
H-Nl TROSOOI PEOPVLflHI HE
HEXRiL-HLOROETHflHE
til THfflBEHZEHE
ISOPMOROHE
2-HITRQPHEHOL
2 . 1-OI HETHVLPHEtKJL
BEHZmiC flClD
BIS C2 -CHLOROE THQXV> METHHHE
2.1-CICHLGROPHEHQL
1 , J .1-TRlCMLOROBEHZtHE
HHPKTHRLEHE
4-CMLOROflHILIHE
HEXFEHLOROBUrflDlENE
P-CfcLORO-K-CRESCL
2 -MET HVLHRPHT HftLEHE
HEXfiCHi-OROCVCLOPEHTRDIEHE
2,1,6-TRICHLOROPHEHGL
2,4.5-tRICHLOROPHEHOL
2-CMLORONilPHrHHLEHE
2-NItROflHlLIHEOIKETHVL PHTHHLRTE
RCEKRPHTHVLENE
3-MTRtjRNlLlKE
BCENRPHTHENE
2.4-OIHITROPHENOL
4-H1 TROPHEHOL
DIBEMZOFURRH2,4-elHITROTGUIEHE
2 .&-&! HI TROrOLUENE
OIETHVL PHTHRLRTE
4-CHCROPHENVL PHEHVL ETHER
FLUQRENE
4-MlTRQRHiLIKt
4.6-OIHITRO-2-HETHVLPHEKGL
ll-HI TROSOOI PHEHVLRHI HE
4-8SOHOPHEHVL PHEHVL ETHER
HEXRCHLOR08EHZEHF.
PEUI RCHLOROPHEHOL
PHEHfWrHREHE
RHTHRRCEHE
OI-N-BUTVL PHrKRLflTE
FLUQRflHTHEHE
PVREHE
BUTVL BENZVL PHTHRLRIE
3.3'-DKHLOR08EHZIDlHE
BElUnHfOAHTHRACeKE
BIS C2-ETH VLHEXVL > PHTHRLflT E
CHRVSEHE
Ol-N-OCTVL PHTHfltflTE
BEMZO <B> FLUORRHT HEHE
BEMZO OO FLUORftNTHENE
BEHZOCfl) PVREHE
IHDEHOa,2.3-CD)PVREHE
Dt 8EH20 CRH> HHTHRRCEHE
BEMZOCGMlJPERVLEHt;
IHORGRNICS
Cng/kg)
Validation Status :
fifiSEMIC
CVRHIDE
CHFOHHJH
COPPER
IRffll
LEftD
ZIHC

51
2

V
41O U
410 U
410 U
410 U
410 U
410 U
410 U
410 II
410 U
410 U
410 U
41O U
410 U
410 U
410 U
410 U

2050 U
410 U
410 U
410 U
110 J
410 U
410 U
410 II
410 U
410 U
"J1Q U

2050 It
410 U

2050 It
410 U
410 U

205O U
460

2050 U
2050 U

410 J
410 U
410 U
410 U
410 U
430

2050 U
2050 U

41O U
410 W
410 U

2050 U
2100

410 J
110 0

1100
800
410 U
820 U
410 J
410 J
410 J
410 U
410 J
410 U
410 J
410 U
410 tl
410 U

V
5 U
5 U

7.5
5 U

6?80
8. 1

16

R06-SB04-I6 fl06-SB05-14 H06-SBU5-17 flUfc-SBOC-or 806-5006-31 ROT
60.5

3

V
420 U
420 U
420 U
420 U
42C U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 II
420 tl

2100 U
420 U
420 U
420 tl
120 U
420 U
420 U
420 U
420 tJ
420 U
420 il

2100 U
420 II

2100 U
420 U
420 U

2100 U
420 J

2100 U
2100 U

420 J
420 U
420 U
420 U
120 U
420 J

2100 U
2100 U

420 U
420 U
420 U

2100 U
420 J
420 J
420 U
420 J
420 J
420 U
840 U
120 J
420 li
420 J
420 U
420 U
420 U
420 VJ
420 "I
420 U
420 U

U
g.i

5 U
CO) 25 CO)

?.5
18400

12
40

33.5
3

y
330 U
390 U
390 U
390 U
330 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
330 U

1950 tl
390 U
390 U
390 U
390 II
390 U
330 U
390 U
390 U
390 II
390 U

1950 U
390 U

1950 U
390 U
390 U

1950 U
390 iJ

1950 II
1950 U
390 U
330 U
390 U
390 tl
390 U
390 U

1950 U
1950 U
390 U
390 U
390 U

1350 U
390 U
330 U
390 U
330 U
390 U
390 U
780 U
390 U
390 U
390 II
390 U
390 U
390 U
390 U
390 U
390 U
330 11

V
9 U
S Uq a
5 U

7050
6.2
21

59
3

V
430 U
430 U
430 U
430 U
430 U
430 U
430 1
430 U
430 U
430 II
430 U
430 U
430 II
430 U
430 U
430 U

2150 U
430 I)
430 U
430 U
430 II
430 II
430 0
430 II
43O U
430 U
430 U

2150 U
130 U

2 ISO U
430 U
430 U

2150 U
430 U

2150 U
2150 U

430 U
430 U
430 U
430 U
430 U
430 U

2150 U
2150 U

430 U
430 U
430 U

2150 II
430 U
430 U
130 J
130 II
130 U
430 II
860 1)
430 U
820
430 U
430 J
430 U
43ft U
430 II
430 II
43Q U
430 U

V
5 U
5 U

0 4.5 IKQJ
5 U

4680
4.6

13

13.5
1

V

400 U
100 U
100 U
•100 Uion u
400 U
400 U
100 U
100 U
400 U
100 U
400 II
100 U
100 U
400 U
400 U

2000 U
100 II
400 U
100 U
400 II
100 U
400 II
400 U
100 U
400 U
100 U

2000 U
1flO U

2000 U•too u
400 U

2000 II
•100 U

2000 II
2000 U

400 U
400 U
400 U
HOO U
400 U
100 U

2000 II
2l»00 U
100 U
400 U
100 U

2000 U
100 U
400 U
400 U
100 U
100 U
400 U
800 U
400 II
100 U
100 U
400 U
1UO U
400 II
400 U
400 II
400 II
400 U

V
6 u<ai

0.6 'KG)
1 .3
2.0
934
4.7i.r

67.5
3

V
HO U
HO U
HO U
440 U
HO U
110 U
HO U
410 U
HO I)
HO U
11O U
440 U
440 U
410 U
410 U
410 U

22QO II
110 U
HO U
410 U
410 U
HO U
410 U
HO U
HO U
HO II
410 U

2200 U
HO "I

2200 (I
HO U
440 U

2200 U
11O U

2200 U
2200 U

HO U
HO U
410 U
440 U
440 U
HO U

2200 U
2200 II

44O U
HO U
410 U

2200 U
HO U
HO U
HO U
HO U
HO U
440 U
830 II
HO U
HO U
440 U
440 U
HO II
HO U
410 U
440 U
HO U
HU U

V
21. t CO)
0.66 U<0>
IS. 3

30
1S700

20.7
62 '8 —

-S601-02
4
I

a
2-UiOO U2-inoo u
21QOU U
24iiOf> II
24000 U2-tooa u
2-1000 U
24000 >l
21000 II
21000 II
21000 II
24000 II
240HO II
240QU U
24000 U
21000 U

120000 "I
21000 U
24000 U
24000 U

470000
21000 U
2-1000 U K^
2HOOO U
68000 C\]
24000 II
21000 U «<£

120000 tl
21000 II f^_

120000 U
2400O H £)
21000 J

120000 U (~)rsaoo
120000 U
120000 U
17000
2-1000 U
24UOO 11
21000 U
21000 U
72000

120000 U
12QOOC U
24C30 U
24000 U
21000 U

120000 (J
30000U
li'OOO
2-1000 U
99000
99000
2400Q II
46000 U
23000
24000 U
38000
2-1000 II
21000 U
4-1000
2400<i II
21000 II
2<1uOO U
24000 U

V
5 U

1.5 U
5
•) U

3800
5 U
4 U

-NOTES «I> Und»t»et«d( CJ) _Pr*s«nt h«lou <J»t*ction Unit.; CHH> Hat
rCUi -liaUdt <HU) Mot validated; CO) Qualified; <1) Invalid.
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IIIII

SOUTH cfivflLcnoE sire - SOIL BORING fniitLvriLfiL RESULTS

I
I
I

Sflt-pls Nunber ft08-SBOl-25 ROB-SB02-06 (108-58^2-17 ft08-SB02-2r n06-SB03-2T flQ<f- jP03-06 R03-SBU5-24 ft lO-SBOl-02
(IsptK tt\.'j
Uni t Hunts'-

65.5
3

13
1

42. S
2

62
3

S3
3

13.5
1

64

3
3 .5

1
SEMI^OLftTILE OR6RMICS
<yg/Vg)

Validation Status :

PHEMia.
BI S ̂ -CHLOROErHVLJ ETHER
2-CML.OROPHEHOL
1 , 3-DI CHLOROBEWZEtlE
1 . 4-OKHLOPQ8£HZeHE
PENZVL flLCOHOL
l,2-OICHLOROe£HZ£ME
2-HETHVLPHEHOL
BISCS-CHLOROISOfROPVLJETHER
1-ttEfHVLPHEKOL
N-HirRQSOOIPftOPVLRHIHE
KEXflCHLOROE F HflHE
HI TROBEHZEHE
1SOFWOROHE
2-HITRQPHEHOL
2 . 4-OI HETHVLTMEHQL
BEH20IC RC)0
SIS<2-CHLQRC£THQxy}HEtHRtlE
2 , 4-OI CHLOROPHEHOL
I . 2 , 1-TRI CHLDROBEHZEHE
HflPHrHflUEHE
4-CMLORORHILINE
HEXaCHLOROBUTflDI EKE
P-CMLORO-H-CRESOt
2-HETHVLKttPHTHftLEHE
HEXRCHLOROCVCLOPEHTflOIEHE
2 , 1. 6-TRI CHLOROPHEHOL
2, 4, S-TRI CHLOROPHEHOL
2-CMLOROHRPHrHRLEHE2-NUpr)RHlLIHE
DIMErHVL PHTHflLRTL
ftCEHRPHTHVLEKE
3-HITRGHHILIME
nCEHHPHrHEKE
2.1-OIH1TROPMEHOL
4-HITROPHEHOL
01BEHZQFURRH
2.1-DIHirROFQLUEUE
2 ,6-DI HI TROrOLUENE
DIETHVL PHIMflLRTE
4-CHLOROPHEKVl PHEMVL ETHERFLUOREHE
4-NITRCRHILlNE
4, t-DI HI TP.O-2-METHVLPHEHQL
M -HI TROSODI PHEHYLRMI HE
4-8ROHOPHEKYL PHEMVL ETHER
HEXRCHLQROBENZENE
PENrHCHLOROPHENOL
PHEHflHTHRENE
HHTHRflCEHE
OI-H-BUTVL PttTHflLflTE
FLUQRHHTHEME
PVREHE
8UTVL BEHZVL PHTHRLRTE
3.3'-DICHLORQBEHZIQIIIE
BEHZOCfl>RNTKftflCEHE
BI S <2-ETHVLHEXVL>PHrHflLflr£
CHEVSEHE
OI-M-OcrvL PNrHHLRTE
BEItZO<B>FLUQftRHTHEHE
BEHZO <K> FLUOftflHTKEHE
BEHZOCfW PVREHE
INDEHOC1.2.3-CBJPVREHE
OIBEHZOCniDWITHfefiCEHE
BeHZO<GHUP€RYLEHE

a
390 U
390 U
390 U
390 U
390 U
390 U
390 0
390 U
390 U
390 U
390 U
390 tl
390 U
390 U
390 1}
390 U

1350 U
390 U
390 U
390 U
390 U
390 U
390 tl
390 U
390 'J
390 U
390 U

1950 U
390 U

1950 U
390 U
390 U

1950 U
390 U

1950 U
1950 U
390 U
390 tl
330 U
390 U
390 U
390 U

1950 U
1950 U
390 tl
390 U
390 U

1350 U
390 U
390 U
3^0 U
390 U
390 U
390 U
780 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U

V
420 U
420 U
420 U
4^0 U
420 U
420 U
420 U
420 U
1?0 U
•120 U
430 U
420 U
420 U
420 U
420 U
420 U

2100 U
420 U
420 U
420 U
420 U
420 U
420 U
470 11
420 U
120 U
420 U

2100 U
"20 U

2100 U
420 U
120 U

2100 U
120 U

2100 U
2100 U

420 U
420 U
•120 U
•120 U
420 U
420 U

2100 U
2100 U

420 U
120 tl
420 U

2:100 U
420 U
420 II
•420 U
420 U
420 U
420 U
810 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U
420 U

V
400 U
400 U
400 U
400 U
10O U
400 U
400 U
400 U
400 U
•100 U
400 U
400 Uion u
100 U
400 U
400 U

2000 I)
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

2000 U
400 U

2000 U
100 tl
400 U

2000 U
400 U

2000 U
2000 U

100 U
400 U
400 U
400 U
400 U
400 U

2000 U
2000 U

400 U
400 U•too ti

2000 U
400 U
40U U
400 U
400 U
400 U
400 U
300 U
400 0
400 U
400 U
400 U
400 U
400 U
400 U
100 U
400 U
400 U

V
410 U
410 U
410 tl
110 U
410 U
410 0
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U

2050 U
410 U
410 U
410 U
410 U
110 U
410 U
410 U
410 U
410 U
410 U

2050 U
410 U

2050 U
410 U
410 U

2050 U
410 J

2050 tl
2050 U

•110 )
410 0
410 U
410 U
410 U
SOU

2050 U
2050 U

410 U
410 U
410 U

2050 tl
3800
410 J
410 U

HOO
1100
410 U
820 U
110 J
410 U
410 J
410 U
410 U
410 tl
410 L)
410 U
•110 U
110 II

It

400 U
•100 U
100 U
400 U
100 U
100 U
100 U
100 U
100 U
100 U
100 U
100 U
100 U
400 II
400 U
100 II

2000 U
100 U
400 U
400 U
100 U
100 tl
400 U
400 U
100 U
400 U
100 U

2000 U
400 U

2UOO U
400 U
vIO U

2000 tl
100 U

2000 U
2000 tl

100 U
400 II
400 U
100 U
400 U
100 U

2000 U
2000 U
100 tl
400 U
100 U

2QUO U
100 U
400 U
100 U
100 U
100 tl
100 U
S'10 II
100 U

1400
400 U
100 U
400 U
100 tl
400 U
400 U
400 U
400 U

U
11000 U
11000 U
1 1000 U
11000 U
11000 U
11000 0
1 1000 U
11000 U
11000 0
11000 Unoon u
1 1000 U
11000 U
11UOO tl
1 1000 U
11000 U
650BO U
1 10QO U
11000 Utiooo u
20UGO
11000 tl
11000 U
11000 Unoaa j
11000 U
11000 U
55000 Utiooo u
55000 U
11000 U
11000 U
55000 Uitooo
55000 U
55000 U
'.1000 J
11000 U
11000 tl
1 1000 U
11000 U
I10IJO
S5000 U
S5000 U
1 1000 tl
11000 U
11000 U
S5000 U
32000
1 1000 U
11000 U
14000
S10UO J
11000 tl
22000 U
11000 U
11000 U
11000 U
110UO tl
11000 U
tlOOQ Ulioon u
11000 U
11000 U
11000 U

u
410 U
410 U
410 U
110 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
•110 U
410 U
410 U
410 U

2050 II
410 U
410 U
410 U
410 J
410 tl
410 U
410 tl
4 Kl II
410 U
410 0

2050 U
410 U

2050 II
410 U
410 U

2050 U
410 U

2050 U
2050 tl

410 U
110 U
410 tl
410 U
410 U
410 tl

2050 U
2050 U

410 U
410 U
410 II

20SO U
410 J
410 II
110 U
410 J
410 .1
110 It
820 U
410 11
410 tl
410 tl
410 U
410 U
410 U
410 U
410 U
110 II
410 U

V

1 16QO UllbtiO u
11600 U
1 1600 U
1 1-iQO U
11600 U
11600 U
U&IJO U
11600 U
116QO U
11600 Ullfeoo u
116UO U
11600 U
11600 U
11600 U
53000 U
11600 U
11600 U
11600 II
11600 U
11600 Umoo o
1 1600 ll*^
lHiCIU Umijn n (AJ
1 1600 Useono u*^
116UO 11
58000 tir~~
1 1600 U
11600 ItO
58000 U
1 1600 UO
58000 11
5900O II
1 16(10 U
116UO U
11600 tl
1 1600 U
l lbOO U
IlbUO II
58000 11seooo u
1 1600 II
11600 tl
11600 Useooo ti
1 1600 UU6nO u
11600 II
11600 U
HbUU U
11600 U
C3200 U
llSOfl U
11600 U
I lbUO U
1 16dO U
116110 U<0>
11600 OiQ'
11600 U
116UII Uiitno ti
1160'J U

IHORGRHICS
<Mg/kgl
Validation Status 1
fiP.SEHIC
CVRHIDE
CHROMIUM
COPPER
IROH
LERD
21 HC— -. »*.-—*- ̂ - ̂-^-^ «-——«'-——__,

-- —— -— - - - - - - - .. . . . . .„_-.

V
?.2
1.5 ti
20

5
2000G

8.6
4 U

• ***" — ' " " ~"~ ~ "* ~—
.._ _. ____

V
S I)
1 tl

4.5 U
5 Uieao

2.5 U
4.5 U

HOTES 1 (U)_fUl_

V
7.6

1 U
7
S U

1 1000
7,9

29
Und*t»ct*ds <•»U*LirtE -OUD_Hat

V
?.8

1 U
12
5 U

0700
4.S

20
Present belou

. i/Alidatod: (Ol

V
5 U
1 U
8
5 tl

10000
5.2
17

detection
QiiAl i l idr

V
s u
5 U
1 Us u

1700
3.5

4 U
liHitt aim Hit
1: CD ti\v«lirf.

U
5
5 U
4 U
5 U

1300
2.S U

4 U
•snilyzod;

V
0.0
1.5 U
9.5
3.5 tl

4970
fe .3
276

007424
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rjS
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3
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3
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3
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SOUTH CWflLCftDC SHE - SOIL BQRIHG ftNRLYriC.ltt. RESULTS

II1
IIII
IIIIIIII

SfcHple Hunber ftl$-SB01-02 fl
Depth at)
Urn t Wu«b«r

3,5
1

13-SBOl-lO R13-S802-07 011-5801-2? fll4-SBQ3-f;? R14-SB05-22 H14-SB06-06 R14-SB08 OS •
23

2
13.5

1
61

3
14
1

45.5
2

11 .5
1

i i .r. •
i I

SEHIt'CLftTlLE ORGRI1ICS :.l

(Jal i luti or, Status s

PHENOL
BISC2-CHLOROETHVLJETHER
2-CHLOROPHEHQL
1,3-OICHLOROBEHZEHE
1,4-CICHLOROBENZEHE
BENZVL flLCOHOL
1 , 2-CI CHLOROBENeENE
2-METHVLPHEMOL
81SCZ-CHLQRG1SOPRQPVL1ETHER
4-METHVLPHEHOL
H-HirR0500IPEOPVLflMIHE
HEXflCHLOROETHHHE
HirftOBENZENE
ISOFMOROIIE
2-NITROPHENOL
2,4-OIMETHVt.PHEHOL
QEK20IC ACIO
eiSQ-CHLOROEfHOXV;>METHRNE
2. 4-OICHLOROPHEHOL
1 . 2 . 4-TRI CHLQRQBENZEHE
HfiPHTHHLEHE
4-CHLORORHILINE
HEXftCHLOROBUrflDI EHE
P'CWLQRO-H'CRESOL
2-KETHVLimPHFHRLEHE
HEXaCHLOROCVCLOPEfirfiOIEHE
Z.4.6-rRlCHLOROPHEHOL
2.4.5-TRlCHLQRGPHEHOL
2 -CHLOPOHnpHrHflLEHE
2-HITRQRHILlHE
DIHETHVL PHTHRLflTE
RCEHHPHTHVLEHE
3-HITHORH1LINE
BC£HflPHTh£HE
2.4-DlHirROPKEHOL
4-Hl TROPHEHOL
DlBEHZOFURflti
2.4-OltlITROTOLUEHE
2 . 6-OHII r RO fOLUEHE
OIEFHVL PHTKRLflTE
4-CHLOROPHEMVL PHEHVL ETHER
FLCOREHE
4-HUROflHILIHE
4.6-D1HITRO-2-METHVLPHEHOL
H-HI TROSODI PHEHVLRHI HE
I-BROHOPHEHVL PHEHVL ETHER
HEXHCHLOROBEMZEHE
PENTftCHLOROPHENOL
PHEHftlUHREHE
RMTHRRCEHE
DI-H-BtirVL PttrHRLflTE
FLUORRHrNEHE
PVREUE
BUTVL BENZVL PWTHRL«TE
3.3'-rjICHLOROBEN2IOlKE
BEHZO «O tUiTHRRCEHE
BIS<2-ErKVLH£XVLJPiirHHLflTE
CHRVSEHE
OI-H-flcrVL PMrHRLRrE
BEHZO «} FLUQRRHTHEHE
BEHZO CKJFLUORHHrHEtlE
BEH20Cfl>PVRENE
IHOENO(1,2.3-CD>PVRF.HE
DIBENZOCRHJRHTHRRCEKE
BEHZO CGHO PER VLEKE

0
6ZOOO II
62000 U
62000 II
62000 U
6-2000 U
62000 U
62040 II
6200O U
62000 U
62000 U
62000 U
62000 II
&2000 U
62000 U
62000 U
62000 11

310000 U
62000 U
62000 U
62000 U

950000
6200O U
6200O U
62000 U

20000O
62000 U
62000 U

310000 U
62000 U

310000 U
62000 U
62000 J

310000 U
410000
310000 U
310000 Uzeoooo

62000 U
62000 11
620OO U
62000 U

490000
310000 U
310000 II

62000 U
62000 U
6200G U

310000 U
2100000

560000
62000 U

1600000
1200000

&2000 U
124000 U
340000

62COO J
310000
62000 U

£90000
62000 U

210000
62000 J
62000 U
77000

V
12000 U
12000 U
12000 U
12000 U
12000 U
120QO U
12000 U
12000 J
12000 U
12000
12000 U
12000 U
12000 ll
12000 U
12000 U
12000 J
60000 U
12000 U
12000 U
12000 U

1 10000
12000 U
12000 U
12000 Uleooo
12000 U
12000 U
60000 U
12000 U
60000 U
12000 y
12000 J
60000 U
27000
60000 U
60000 U
1?000
12000 1)
12000 U
12000 U
12000 U
2500U
60000 U
60000 U
12000 U
12000 U
12000 U
60000 U
6300012000 U
12000 U
17000
17000
1200U U
24000 II
12000 J
12000 U
12000 J
12000 U
12000 U
12000 II
12000 U
12000 U
12000 U
12000 U

V
25000 U
25000 U
25000 U
25000 U
250UO U
25000 U25000 u
25000 U
25000 U
25000 U
25000 II
25000 U
25000 II
25000 U
25000 t;
25000 U

125000 U
25000 U
25000 U
25000 U

710000
25000 II
25000 U
25000 Utaoooo
25000 U
25000 U

12SOOO U
25000 U

125000 U
25000 U
25000 U

12SOOO U
190000
125000 U
125000 II
160000

25000 II
25000 U
25000 U
25000 U

220000
125000 U
125000 li
250QO U
25000 U
25000 U

12SOQO U
5600QC
1200QO
25000 U

240000
1600110

25000 U
SOOOO U
33000
25COO U
36000
25000 U
25000 J
25000 U
25000 U
25000 U
25000 U
25000 U

(t

410 U
410 U
410 U
410 U
410 II
410 U
410 U
410 U
410 U
410 U
410 U
410 II
410 U
410 U
410 U
410 U

2050 II
410 U
410 U
410 U
410 J
410 U
410 U
410 II
410 J
410 II
410 U

2050 U
410 U

2050 U
410 U
410 U

2050 U
410 J

2050 II
2050 U

410 J
410 U
410 U
410 U
410 II
110 J

2050 U
2050 U
110 U
410 U
410 U

2050 U
570
410 U
410 U
110 J
410 J
410 U
620 U
410 U
410 U
410 1)
410 U
410 U
410 0
410 U
410 U
410 U
410 U

V
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12UUO U
12000 U
12CJOO U
12000 U
12000 U
12000 U
12CIQO U
12000 U
12000 U
60000 U
12000 Uiznoo u
12000 U
84000
120QO II
12000 U
12000 U
14000
12000 U
12000 U
60000 U
12000 U
60000 U
12000 II
12000 U
60003 U
12000 J
60000 U
60000 U
13000
12000 U
12000 U
12000 U
12000 U
13000
60000 U
60000 U
12000 U
12000 U
12000 U
60000 U
36000
12000 J
12000 U
12000 J
12000 J
12000 U
24000 U
12QOO J
12000 U
12000 J
12000 U
12000 U
12000 U
12UOO U
12000 U
12000 U
12000 U

U

390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
330 U
390 U
390 U
390 U

1950 U
390 U
390 U
390 U
390 U
390 II
390 U
390 U
390 U
390 U
330 U

1950 U
390 U

1950 U
390 U
390 U

1950 U
390 II

1950 U
1950 U

390 0
398 U
390 U
390 U
390 U
390 U

1350 U
1950 U

390 U
390 II
390 U

1950 U
390 U
390 II
390 U
390 U
390 U
390 U
?SO U
390 U
390 U
390 U
330 U
390 U
390 U
390 II
390 U
390 U
390 U

V
400 11
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 ll
4GO Ij
400 ll
401) U
400 U
400 U
400 U

2000 U
400 I)
400 »
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

2000 U
400 U

2000 U
400 U
400 U

2000 U
400 U

2000 U
2000 U

400 U
•iOO U
400 U
1OO U
400 t)
400 U

2000 U
2000 U

400 II
400 U
400 U

2000 U
400 U
40d U
400 U
400 U
40Q U
400 Ueoo u
400 U
400 II
40C II
40C U
400 U
400 U
400 U
400 U
400 U
400 0

-1
390 U 1
390 U •
390 II •
330 U •
390 U •
330 U •
390 U •
330 U ""•
390 U •
330 U — •
330 U •
330 U •
390 U -:-?•
390 U I
390 U •
390 U I

195U U I
390 U •
330 U 1
330 U I
390 II I
390 U fl
390 U _ I
390 U^J |
390 U-. . I
390 U^-M I
390 U 1

1950 l/^ I
390 tl 1

1950 IIP- I
330 U _ I
330 uO 1

19SQ M_ I
390 llO I

1950 U 1
1951) U 1
390 U I
390 U J
390 U 1
390 U I
330 U 1
39u U 1

1951) II 1
1950 U 1
330 II 1
390 U 1
330 U 1

1950 II 1
390 U 1
3^0 U 1
390 U 1
3VO U I
330 U 1
390 U I
7QO U 1
330 U 1
390 J 1
330 U 1
390 U 1
330 U 1
330 U 1
330 U 1
390 U 1
330 U 1
390 U

tHORGRHICS

Validation Status :
flRSEHIC
CVfllllDE
CHROHIUH
COPPER
IROH
LERO
21 KC

_
-. —,' . . .-, ..,." . " : . r-- : - - " - ' - - ' - - "

V
5 U

1.9 U
7.5

5
5550
30.4
3480

V
6.8i.e u

7
5

4530
3,9

13,5
NOTES i OJ> U- -____,. <w v

' - - • • - - - • -

V
5 U

1.9 U
S.5
3.5 U

1040
1.5 U
250

rtdat' -tod; O)
*U4jL<NV:> M&t

- "... ' .: •:. ... „;_

V
S.5i.e u

9
3.5 U

?290
4.4

17.5
Pr»sont bvlau
v*lid*t«di «U

-'- • - "

V
S U

1.5 U
5.5

5
44BO
3.25
12.5

d9t«Gtl6«Qualifi*

U
5 U

1.5 U
5.5

6
2200
S.4
1 U

Unit; <tm> Hot
•d; Qx Invalid,

: • . _ • - . . - .

V
5 U

1.5 U
5
B

2900
6

12
wialyzodi

V
S U
S U
4 II
S U

3100
2.6

4 U -
'-*£

^^

007426



IIIII

sourn CfumucnDE SITE - SOIL BOM no nMfiLVTicm. RESULTS

IIII
IIIII1II

S*»B.i» N-jnber RH-SB06-Z1 R16-SBQ2-0& (U6-SB02-21 ft i r-SBOl-16 fl l?-SBQ2-3l fi,
Q»p«.n CfO
Din t (4unb«r

15.5
2

13
1

51. 5
3

SO
£

70
3

>&~SB01-Ue H26-SB01-22 Eitb-SB01-£<i
17. 5

1
15.5

3
62.5

3
SEHivOLRTlLE ORGRWCS

Validation Status s

PHEMOL
BIS<3-CHLQROETHVL>ErHE0
2-O-tOROPHEIIOL
1 . 3-DI CHLOROBENZEHE
1 . -*-OI CHLOROBENZEHE
9EM2VL flLCflHOL
1 . 2 -01 CHLOROBENZEHE
2-HETHVLPHEHOL
BIS«3-CHLOaOISOPROPVL>EniER
1-HeTHVLPHEHOL
N-NI T ROSODI PROPVLRMI HE
KEXACflLG' R 0 E THRN E
HI TEOBENZENE
ISOPHOROHE
2-M1TROPHEHOL
2 . <-DI HEfH VLPHEHOL
BEKZOIC RCIO
8IS<2-CHLORQEIHOXVJHETHfmE
2 , 1-DI CHLOROPHEKOLI , 2 . 1-TRI CHLOROSEHZENE
NfiFWIHRLEHE
1-CWLOROflHILlNE
HEXftCHLOROBUFROI EHE
P-CMLORO-H-CBESOL
2 -ME THVLNRPMrHBLENE
HExaCHLOROCVCLQFENTROIEHE
2,1.6-rRICHLOROPHENOL
2,^.5-TRICHLOROPHEHOL
2-CHLCRONflPHrHflLEKE
2-NjrRQHNlUKE
DltffTHVL PHrHBLflTE
BCEWiPHrHVLEHE
3-HITROmiILlHE
HCENflPHTHENE
2,1-DIHirROPHENOL
1-HirROPHENOL
OleENZOFURflN
2,1-t>II«rROrOLU£HE
2.&-DIHSTROroLU£NE
OIETKVL PHTHRLBTE
1-CW.OROPHENVL PHEHVL ETHERFLUCRENE
1-mTROHNItIKE
1. 6-DI HI TRO-2-«£rK 1.PKEKOL
K-HI rROSODI FHENYLRHI HE
1-BWmOPHEHVL PHEHVL ETHER
HEXRCHLORQBENZEKE
PEMTRCHLOHOPHEHOL
PHEKfiHVHRENE
flHTKRfiCEHE
CI -H-BUTVL PHrHftLBTE
FLUOftflHTHEHE
PVSEHE
BUTVL BENZVL PKYBRLRTE
3 . 3* ~Ql CHLOROSEh'ZI DIKE
8EHZO tftl ftflTHRftCEHE6is<2-ErHyLHEXvOPHrHm.nT£
CKKVSEHE
BI-H-OCrVt FHrHflLflfE
BENZO C9> FLUORftNTHEUE
BEHZOtKJFLUORflttrHEHE
BEMZOtfOPVREFE
INOEHOCl.2,3-CD5PVR£hE
DI BEMJOCflfORNTMRflCEME
BCNZO CGHIJPEPVLENE

Q
110 U
110 Uno u
110 U
110 U
110 U
110 U
110 U
110 U
110 U
110 U
110 U
110 U
110 U
110 11
110 y

2050 U
110 U
110 U
110 U
110 II
110 U
110 U
110 U
110 IJ
110 U
110 U

2050 U
110 U

2050 U
110 U
110 tt

2050 U
110 U

2050 IJ
2050 U

110 IJ
110 U
110 U
110 U
110 U
110 U

2050 U
2050 U

110 0
110 U
110 U

2050 U
110 U
110 U
110 U
110 U
110 U
110 U
820 U
110 U
810
110 U
110 It110 y
110 U
110 U
110 U
110 U
110 U

V
110 U
110 U
110 U
110 U
110 U
110 U
110 U

_ 110 U
110 U
110 U
110 U
110 U
110 tl
11G U
110 U
110 U

2050 U
110 U110 y
110 U
110 U
110 U110 y
110 U
110 U
110 U
110 U

2050 U
110 U

2050 U
110 U
110 U

2050 y
110 U

2050 U
2050 U
110 U110 y
110 U
110 J
110 U
110 U

2050 U
2050 U
110 U
110 U110 y

2050 y
110 U
110 U
110 U110 y
110 U110 y
820 U
110 U
110 U
110 U110 y
110 U110 y
110 U110 y
110 U
110 U

V
110 U
110 U
110 U
110 U
110 II
110 U
110 U
110 0
110 U
110 U110 y
110 U
110 U110 y
110 U
110 U

2050 U
110 U
110 U110 y110 y
110 U
110 U
110 II110 y
1)0 It
110 U

2O50 y110 y
2950 y
110 U
110 U

2050 y110 y
2050 tl
2050 U
110 U110 y110 y110 y
110 IJ
110 U

2O50 y
2O5O y110 y110 y
110 U

2050 U
110 U
110 U110 y
110 U
110 U
110 Uazo y
110 U110 y
110 U
110 U110 y110 u
110 U
110 U
110 U
110 U

y

ioc y•wo u
100 U
100 U
100 U
100 U
100 U
100 U100 y
100 U
•400 U100 y100 y
100 U
100 U
100 U

2000 U
100 II100 y
100 U100 y
100 II100 y•too u100 y100 y
100 U2000 y
100 U

2000 U
100 U
100 U

2000 U
100 U2000 y

2000 U
100 U100 y
100 Utoo u
400 U
100 U

2000 U
2000 U

100 U
100 U100 y

2000 U100 y100 y
100 U•toe y100 y100 y
000 U
100 U
100 U
100 U
100 tl
100 U
100 U
100 U
100 »
100 U
100 U

V
110 U
110 U
110 U110 y
110 U
110 U
110 U
110 U110 y
1-10 U110 y110 y
110 U
110 U
110 U
110 U2200 y
110 tl
110 U
110 U110 y
110 U
110 U110 u110 y
110 I)110 y2200 y110 y

2200 U
110 U
110 U

2200 U
110 U

£200 y2200 y
110 U
110 U
110 U110 y
110 U
110 U

2200 U
2200 U110 y
110 U
110 U

2200 U
110 U
110 U110 y
110 U
110 0
110 U
680 y
110 U
110 U
110 U
110 U110 y110 y
110 U
110 U
110 U110 y

V

no y110 y
110 U110 y
110 I'

. 1 10 U
110 U___ — _4io y
110 U
110 U
110 U110 y
110 U
110 U
110 U
110 U

2050 U
110 U
110 U
110 U
110 U
110 U110 y110 y
11C U
110 U
110 U

2050 y110 y
2050 U
110 >J
110 U

2050 U
110 U

2050 U
2050 y
110 U110 y
11C U
110 U
110 U
110 U

2O5Q y
2050 U
110 U
110 U
110 U

2050 U110 y
110 U
110 U
110 U
110 U
110 U820 y110 y110 y
110 U
110 U110 y110 y110 y110 y
110 U110 y

y
330 U
330 U
330 U
330 U
330 IJ
330 U
330 U
330 U330 y
330 U330 y
330 U
330 U
330 U
330 U
330 U

1350 U330 y
330 U330 y330 y330 y
330 II
330 It330 y
330 U
330 U

1350 It
330 U

1350 U
330 U330 y1350 y390 y

1350 U
1350 U330 y330 y

330 l»
330 U330 y330 yi3so y1350 y
390 J330 y330 y

1350 U330 y
330 tl
330 U330 y330 y330 yreo y330 y330 y330 y330 y330 y
330 U
330 U330 y
330 «
330 U

V
110 U110 y
110 U
110 U
110 U110 y
110 U110 y
110 U
110 U
110 U
110 t!
110 U110 y110 y110 y

2050 U
110 If
110 ll
110 U
110 U
110 tlf^_
110 II
110 Uf\J110 y
110 U(— t-
110 U

2050 y^no y1

2050 U.— . )
110 IP—'
110 »f~i2000 u1-— *
110 U

2050 y2050 y110 y
110 II110 y1.0 y
110 U110 y

2050 U
2050 U
110 U
110 U
110 U

2050 y
110 U
110 U
110 J110 y110 y
110 U
820 U110 y

2300110 y
110 U110 y110 u
110 tl110 y110 y
110 U

IKORGflHICS

Validation St*tus :
ARSENIC
CVHHIDE
Ct£?u*ll UH
COPPER
I BOHtrso
ZIKC

u
S U
5 Us.ss u

1500
1.7

5

V
s yi y1.5 ys y

8302,5 y
1.5 U

MOTES,! tt» Un

V

8.6
1 U1?

6.5
35000

18
50

d»t«tBd7"<j

V

5 U
1.5 U1.5 y
5.5

8000
7.1

10

V

12
l.S U
SB
10

38QOO
16

210
l> Present holau detection

y
6.1 U

1.8.) U
10.11.3 y
?530

3 U
22

liniti OUO Hat

V
5-fl U

l.?3 U11. &1 ti
12300

2.9 U
39.3

«naluzdd:

y
6.25 y
8.5

5 U
13000&

2&
"

Valid! (HU3 H-jl i: <!> Invalid.
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SOUTH cwfu-cnoe SITE • SOIL CORING iwitvricni. PESUUS

II

SdHpl» Nunbor fl%
Depth Cft>
Unit Bumber

b-SB'J*-!1* fic&-SBG6-l9 n26-SBOr-£3 HZ6-SB08-15 (157-5001-02 flST-SBOl-n H27-SBQ1-25 OHUl- <?0
50

2
46

2
55.5

3
39.5

2
4 34 60
1 2 3

M3
4

SEMUOLRTILE ORofllilCS

Validation Status :
PHENOL
B I S (2-CHLQRQE f HVL> E rHEft
2-CHLOROPHENOL
1.3-C:CHLOROBE«ZEHE
1 . 4-C1 CHLOROBEN2ENE
BEH2VL fiLCOHOL
1 , 2-o: CHLOROBEWZEME
2-HETHVLPHEHOL
BIS<?-CHLOROISOPROPVL>EfHER
4-METMVLPHENOL
H-HirROSOOIPROPVLfiWHE
HEXflCM-OROETHaHE
HI TRCSENZENE
ISOPWORONE
2-HJ rRGPHEHOL
2.4-C:«ErHVLPMEHOL
BEH20IC RCID
fll S (2 - CHLOROE THOXV) HEfHRME
2.4-O1CWLOROPHENOL
1 , Z . 4- fRI CHLOROBEHZEME
HaPHlHflLEHE
4-ChLORORHILIHE
HEXfiCMLOROBUr RD1 EHE
P-CHLGRO-H-CRESOL
2-«ErHVLHflPHTHflLENE
HEXRCHLOROC VCLOPEHrfiO I EHE
2 . 4. fc-tRlCMLORQPHEHOL
2.4 . S-rRI CHLOROPHEHOL
J-CHLORO«ftPHrMRL£ME
2-HITRORH1LIHE
DIHETHVL PHTHflLflfEficettftpHrHVLENE
3-HITRORHILIHE
RCEwRPHtHtHE
2.4-OlKirROPHEHOL
4-MlTROPHEHOt
OIBENZOFURRK
2.1-DItlITRQTOLUEHE
2.6-DIHirROUH.UEKE
OIETHVL PHTHflLftTE
4-CH.OROPHEIIYl. PHEHVL ETHER
FUWRENE
4-MITRORM1LINE
4.6-QtmrftO-2-NETHVLPH£HQL
H-HI IROSOOlPHEHVLftHI HE
4-BROHOPHEHVL PHEHVL ETHER
HEXflCHLOROBEMZEHE
PEHf ftCHLQROPHEHOL
PHEKBHIHREHE
BHTKRRCetlE
Ol-h-BUrw PHTHflLfllE
FLUORHHTHENE
PVREHE
BUl'VL BEH2VL PMriWLftrE
3.3*-DtCHLOHOBEM2IOIH£
BEH20 <H> HUT HRflCEHEBISC2-ETHVLHEXVL1PHT 'ICSTE
CKRYSEHE
DI-H-OCfVL PMVHfiLRTE
6EH2Q (B J FLUORHHt MEHE
6EHZO <K> F LUOSfldHEHE
SENZO(ft)pVREHE
I*(DEHOC1,2.3'COJPVRENE
DIBEH20<fm>ftHrHRflC£N£
8EH20CGHDPERVLEHE

V
400 U
400 U
400 U
400 U
40O U
400 U
400 U
40O U
400 U
40O II
40O U
40O U
40O U
400 U
400 U
400 U

2000 U
400 U
40O 0
40O U
400 0
40O U
400 U
40O 0
400 U
400 U
4QO 0

2000 U
400 IJ

2000 U
400 U
400 U

200Q U
40O J

20OO U
2000 U

400 U
400 U
40O U
ICO U
4OO U
40O U

20OO U
20OO U

40O U
400 U
400 U

20CO U
400 J
40O U
4OO J
400 J
40O J
4CO U
GOO U
4OO Ulaoo
40O U
400 U
40O U
400 U
4t)0 U
4OO U•too ij
400 U

V
390 U
330 U
390 U
390 II
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 It

1950 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U

1950 U
390 U

1350 U
390 U
390 U

1S50 U
390 U

1950 U
1950 U
390 U
390 U
390 U
590 U
330 U
390 U

!9SO U
1950 U
390 U
390 1!
390 U

1550 U
3°.0 U
390 U
390 U
390 U
390 U
390 II
780 U
390 U
390 U
390 U
390 U
330 U
390 U
390 U
390 U
390 U
390 U

V
400 U
400 U
400 U
400 U
400 U
400 U
403 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

2000 U
400 U
400 U
WO U
400 U
400 U
400 U
400 It
400 U
400 U
400 U

2000 U
400 U

2000 U
400 U
400 (I

2000 U
400 U

2000 U
2000 U

400 U
4UO IJ
400 U
400 U
400 U
100 U

2000 U
2000 IJ

400 J
400 U
400 U

2000 U
400 U
400 U
400 U
400 U
400 'J
400 U
600 U
400 U

3900
400 U
400 U
400 U
400 U
400 U
400 U
400 U
4PO U

U
430 U
430 U
430 U
430 U
130 U
430 U
430 I)
•'30 U
430 U
430 U
430 U
130 U
430 It
430 U
430 U
130 U

2150 U
130 U
430 U
430 U
430 J
430 It
130 U
H30 U
430 U
130 U
430 U

2150 U
430 U

C150 U
•WO U
433 U

2150 U
430 H

215C U
3 ISO U

430 U
430 U
430 U
430 U
430 U
430 II

2150 U
2150 U

430 U
430 U
130 U

2150 U
430 J
430 U
430 J
430 U
430 U
430 U
860 II
130 U

16000
430 U
430 U
430 II
430 U
130 U
430 U
430 U
430 U

u em tw
380 U
380 U
380 U
390 U
380 U
380 U
380 U
380 U
380 It
360 U ~ —— ~" ——— ~~~
380 U
380 U
300 II
380 II
380 U
380 U

1900 U
390 U
360 U
380 U
300 U
360 U
390 It
380 U
380 U
360 U
380 U

1900 U
360 U

1900 II
380 U
380 U

1900 U
380 U

1900 U
1900 U

380 I)
380 U
330 U
30,1 U
380 U
380 U

1900 U
1900 U

380 U
380 U
380 U

1900 U
380 U
380 U
380 J
380 U
380 J
380 U
760 U
380 U
300 J
390 Jsee u
390 U
380 J
380 J
380 II
380 U
380 U

V
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 H

. 410 U
"410 U

410 U
410 U
410 U
4 It' U
410 U
41U U

2050 1'
410 U
110 IJ
410 U
410 U
410 U
410 U
41U U CO
110 U
410 U V.VI
410 U

2050 U ̂ T
41U II

2050 II t~—
<IO U
410 U O

2050 U
410 U O

2050 U
2050 II

410 U
410 U
4 HI U
410 U
4Ki ti
410 II

2050 11
205u U
410 ii
410 IJ
410 IJ

2050 U
410 U
410 U
410 II
410 U
41U U
410 U
820 II
410 U
410 U
410 U
410 U
410 II
410 U
41U II
410 U
410 U
410 U

IKCRGflNKS

Validation Status :
ftRSEHlC
CVflNlDE
CHROMIUMCOPPER
IROH
LEftD
2IHC-„....._.„._..._„„-——

V
6.8

5 U
If.
5 U

1281X1
S.&

26
"~" "

V
S U
1 U

4.5 IJ
5 Ueoc

4.4
?.S

MOTES : (U)
— — —— ——' -—— ~\fj

V
5 II
I U
^
5 Us?oo

5.5
20

Valid; <H« Hot

V
8.3

1 U
20
14

22000
12
64

Present belou
validated; (0

V M W
5*r U 5.713 23. 1
1.? U HH Hfi
4.5 U 12 . 1 2fc.O

4 U 5 .20 1 1 .0
3^40 8300 -54000
2.8 U 4-1.5 41.8

12.5 12 . 1 60.9
daiection limtj (MR) Hot analyzed;

iJ GualiViodf CI> Invalid.

v
5 1.'
f. U

9.5
5 U

SfellO
5.2
H
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south cavflLcaoE SITE - soiu BORING nimLvricnL RESULTS

I

I
I
I

5«J*e>l» Mijnbcr
U*p*J-. OU
Unit tlunber

OH02- 15
f\
3

OH02-28
lid
1

OH02-36
185
1

DU02-38
131
1

OH02-12 •-:•
203
1

SEMWOLflnLE ORGHNICS ""TJ

Validation Sl-itoj i
PHEMGL
BI5<2-CHLOROErHVL>ETH£R
2-CHLOROPHENOL
1.3~OICtiLOR08EMZEME
1 , -'-OI CHLGRUBEHZEHE
8EN2VL flLCQHOL
1.2-WCHLGRQ0EH2EME
2-HErHVLPHEHOL
8IS«:2-CHLQRQISOPROPVOErH£R1-riErHVLPHEriOL
N-HIIkOSODIPRGPVLfiMNE
HEXftCHLOROETHHHE
til TfcOBEN2EME
I SflPHOROHE
2-NITROPHENQL
2.1-01HETKVLPHEHQL
SEMZOIC RCID
6 I 5 C2-CHLORO£TMOXV> HETHRHE
2 . 4-DI CHLOROPHEMOL
1 . 2 . 1- TRI CHLOROBEHZEKE
HflPHrHnLEHE
1-CHLOROHHILJHE
HEXftCHLOROByrflOI EME
P-CMLORO-t1-C«£SQL
2-HETHVLMHPH] HflLENE
HEXflCHLOROCVCLOPEKTfiDIEHE
2 . 1. 6-TRI CHLOROPHEHOL
2.1,5-rRICHLOROPHEHOL
2-CHLQRflHHPHTHflLEME
2-HITROBHILIKEOIHETHVU PHTHOLBTE
RCEHaPWHVLEME
3-HITROnMILIHE
RCEHRPHTHEHE
2.1-DIWTROPHENOL
1-HI TROPHEHOL
DIBEMZOFURRH
2.1-01HITROTOLUEHE
2,fc-OII4ITROTOLUEHE
OIETHVL PMTHflLRTE
I-CHLURQPHEHVL PHEHVL ETHER
FLUOREHE
1-MITROflNILlKE
1 , fe-DI HI TRO-2-HETHVLPHEHOL
H-HITROSODIPHEt'VLRMlHE
1-8ROHQFHENVL PHEHVL ETHER
HEXRCHL PRQBEN2EHE
PEHTRCHLOROPHEHOL
PHEIWNTHREHE
HMTHRRCEHE
OI-H-8UTVL PHTHflLflTE
FLUORRItrtlEHE
PVREHE
8UTVL BEH2VL PHFHflLflTE
3 . 3 ' -01 CMLHHOBEHZI DIHE
8£H2<Kfl>nHTHBflCetlE
BI S <2 - ErWLHeXVL>PHTHflLnt"E
CKRVSEHE
DIHI-OCTVL PHTKaLRTE
BEHZOCB^FLyORHHTHEHE
BENZOCIOFLUGKRNTHENE
BEM20CIOPVREHE
1HOFHO<1.S,3-C01PVREHE
01 BEHZQtRHlflMTHRflCEHE
BEMZO (GUI iPERVLEtlE
INORCflMICS

Validation St.it us I
RRSEMI C
CVflMDE
eHROHIMH
COPPER
IKON
LEftD
21 HC

V

130 U130 y130 y130 y130 y130 y130 y
13O U
13C U130 y130 y130 y130 y130 y130 y
13O U

2l5O y130 y
13O U130 y130 y
13C U*3o y13O y
130 U
130 U
130 U2 iso y130 y2 iso y130 y
13O U

2150 U130 y
2150 yalso u
130 U
130 U
130 U
130 U
13O U
13O U

2150 U
215O U
130 U
130 U
130 y

2150 U
13O U130 y130 y130 y
13O U
110 J
8tO U
130 U
13O U
13O U
13O y
130 U
130 U
130 U130 y130 y130 y

V
1 Us.e. u

10.5
18. 1

16700
20

13.1

V
100 y100 y100 y100 y100 y100 y100 u11*1 y100 y100 y<too y100 u
100 U100 y100 y
100 U2000 y100 y
100 U100 y
100 U
100 U100 y
100 U
100 U
100 U
100 U

2000 U100 y2000 y
100 U•mo u

2000 U100 u
20QO U
200O U100 u100 y

100 U
100 U100 y100 y2000 y

200C U
100 U100 y
100 U

2000 U
1Ufl U
100 Utoo y
100 U
100 U100 u
800 U
100 U
1OO U
1iW U100 y
100 U100 y
100 U100 y
103 U
100 U

V
i y(,.1 y

9.10
9.71

12300
19.2
11.1

tmres : <u>

V
110 U
110 U
110 U110 y110 y110 y
110 U110 y
110 U110 y110 y
110 U110 y
110 U
110 U
110 U2QSO y
110 U
110 U110 y110 y
110 U110 y
110 U
110 U
110 U110 ysoso y
110 U

205O U
110 U
110 U

2030 U
110 U

2050 U
20SO U110 y
110 U
110 U
110 U
11O U
110 U

2050 U
2050 U
110 U
11O U
110 U

2050 U110 y110 y
110 U110 y
110 U110 y
62O U
110 U110 y110 y
110 U
110 U
110 Uno u110 y
110 U
110 U

V
6.1 UCQ)
f>.Z U
1.3 U
9.2 U

3960
2fc (0)

7.1 U
Undetected] <J>

U
370 y3?0 U
370 U
370 y
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U

1850 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U
370 U

1850 U
3?0 U

1850 U
370 U
370 U

1850 y
370 U

1850 y
1850 U
370 y3ro y3?o y
370 y3?0 U350 y

1850 y1050 y
370 y370 y3?o y

1850 U
370 U
370 y
370 U
370 U
370 U
370 U
710 U
370 U
370 U
370 U
370 U
370 U
970 y
370 U
37O y370 y370 y

u
5.6 US.fe U

Q.16
8.5 y

10607. asao.9

y
100 y :
100 U
100 U100 u
100 U100 y
100 U
100 U ""-IflO Jtl ..,.-..-.-—100 u ;i«oo y - — ~~—-100 y
100 U
1UO U100 y100 y2000 u
100 U.iiO y100 y100 y100 y _100 y CT1

100 y100 y *.M100 ymo ti ^
2000 U100 y r*~2000 y100 y Oiou y2000 y O100 y
2000 U
2000 U

•100 II100 y•too u100 y100 u
100 tl2000 y2000 y100 y100 y
100 U

2000 U
100 U
100 Ulira u
100 U
100 U100 y
900 U
100 U
100 U
100 U100 u
100 U100 y100 y100 y100 y100 y

u
<(D 11 <Q>

6.3 U1.1 y9.1 y
2220

<Q> 95.8 CO)
8.19

Present belou detect ioi> Ii«it5 <Hfl> Hot Analyzed;
<U> Valid! O4W Hot v«li<f«t«d{ <Q) Qu4lifi »4t <I> Invalid.
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IIIII1IIII

SOUIK CftVDLChOE. SHE - GROUHUUHIEF. MltlUTltHL RESULT?

I1

I

Sa-tfcj* Nunber HU01-QO1 tt WO 1-002 HWQC-001 HHQ^-002 tlMlO-UUl HU03-G02 10101-001 HU til -002

2^.

SEPtoOLflFILE ORGfllUCS
(ug/l >

Uil.tiati.jn Status :
PIEHOL
BIS-C2 -CHLORQE FHVL) E FHER
2-Cat.OROPHENOL
1 .3-OI CHLOKOBEMZEHE
t .•*"£,! CHLORQ6ENZEI1E
8BOVL fiLCOHOL
1 ,2-tI CHLOROBEMZEHE
2-K£TKVLPHEHOL
BIS«2-CHLOROI SOPROPVLJEFHER
4-KETHVLPI'ElfOL
H-HI TROSOOI PROPVLfiHI MEHEWCHLOROEFHBHE
HITfcOBEHZEKE
IHJfttOROHE
Z-HITROPHEHOL
2.i-t:METHVLPKEH*Lemzoic RCID
& IS C2 - C HL OHO E T HOHVJ HE I HHXE,
2 .-«~DI CHLORGPHEHOL
1 .2 . 4- FRI CHLOR08EHZEKE
hfPMlHflLEHE
4<K.OROflWLIHE
HEXaCHLOROBUFflDI ENE
P-CM-ORO-H-CRESGL
2 -reiKVLMflPHTHflLEKE
HEXBCHLORQCVCLOPEHrfiDIEiC
2.4.6-rfiICHLGRQPHEHOL
2 .4. 5 -TRl CHLOROPHEI'OL
2-CW.ORGHftPHFKm.EHE
2-HirROflHILtKE
DIKETHVL PH FWU.fi t£
KENftPHrhVLEHE
3-tUTROfllULm
ftCEKfiPHrHEHE:
2.1-OIHirROPHEHOL
4-HIFROPHEHOL
DIBENZOFURflH
2 .4-OI HI TROrOLUEKE
2.&-DlHIFPOrOLUEKE
DIEfHVL PNfUOLflTE
4-CHLOROPHEHVl. PHEMVt EFHER
rLUOREHE
1-HlTROflmUHE4.6-DI l(l rRO-2-HErHVLPKEHQL
H- W T ROSODt PHEHVLflHI HE
1-EtfeOMOPHENVL PMEtiVL ETHER
HEXaCHLOROBENZEHE
PEMrftCHLOROFHEHOL
PKENRNrHRENE
BHTWmcEHC
Dl-N-BUTVL PHrHfiLlttE
FLUORftHrHEKE
P7RENE
BUFVL BEH2VL PHTHRLRTE
3,3'-DItHLQR08EHZIOiriE
BEMZO <fl> ftllf HRflCEHE
eiSC2-EFHVLHEXVLlPHrHflLRrE
CHRVSEHE
OI-H-OCFVL PHFKflLftTE
BEHZQ <B»FLUORflHrH£tlE
BENZO <Ki FLUORflHTHEWE
BEH20<r»PVRENE
I HOEHO< I . 2 . 3-CD) PVRENE
DIBENZOCmORHrHRflCEHE
e£MZO(GHIJPERVLENE

S

0
400 U
400 U
400 U
400 II
400 U
400 U
400 Utto J
400 U
(.4 J

40O U
400 U
100 U
100 Utoo u
550

2000 U
10O U
100 U
100 U

3 100
100 U
100 U
400 U
HO J
400 U
100 U

2030 U
400 U

2000 U
400 U
400 U

2000 U
110 J

2000 U
2000 U

65 J
400 U
400 II
40O U
400 U

47 J
2000 U
2000 U

400 U
400 U
400 U

2000 U
28 J

400 U
400 U
400 U
400 U
400 U
800 U
400 U
100 U
100 U
400 U
100 U
100 U
400 U
400 U
400 U
400 U

S

0
50 U
50 U
SO U
SO U
50 U
SO U
SO U

130
SO U
95
50 U
50 U
SO U
50 U
SO U

620
250 U

50 U
SO U
50 U

3400
50 U
SO U
50 U

1FO
SO U
50 U

250 U
SO U

250 U
50 U

9 J
250 Uiro
250 U
250 U«s

50 U
50 U
SO Uso u
64

25C U
25O U

SO U
50 U
50 U

250 U
50
50 U
50 U
50 U
50 U
50 U

100 U
50 U
50 U
50 U
SO U
50 U
50 1
50 U
50 U
50 U
50 U

S

o
20O U
20O U
200 U
20O U
200 U
200 U
200 U
31 J

200 Utoo v
ZOO U
200 U
20O U
200 U
ZOO U

34 J
1000 U
2QO U
200 U
200 U

11000
200 U
200 U
200 U
530
£00 U
200 U

1000 U
200 U

1QGO U
200 U
200 Utooo u
540

10OO U
1000 U
370
2QO U
200 U
2GO U
200 U
220tooo u

10GG U
SOO U
20O U
20O U

1000 U
320
41 J

200 U
15 J
34 J

?00 U
400 U
200 U
2OO U
2QO U
200 U
£00 U
200 U
2OO U
200 U
200 U
200 U

S

G
too u
100 U
ICO Utoo u
100 U
100 Utoo u
3? J

100 U
100 Utoo utoo u
100 Utoo utoo u
36 J

500 J
100 U
100 Utoo u

14000
100 U
100 U
100 U
560
100 Utoo usoo utoo u
500 U
100 Utoo u
500 U
460
500 U
SOO U
340too utoo u
100 U
100 U
200
500 U
500 U
100 U
100 tltoo u
500 U
300
3« J

100 U
55 J
46 Jtoo u

200 U
100 U
100 U
100 Utoo u
100 U
100 Utoo u
100 Utoo u
100 U

S

u
la u
10 U
10 Uto u
10 U
10 U
10 Uto u
10 II
10 U
10 U
•0 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 U
10 1'
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
50 U
10 U
50 U
50 Uto uto u
10 U
10 U
10 Uto u
50 II
50 U
10 U
10 U
10 Uso u
10 0
10 U
10 U
10 Uto u
10 U
20 U
10 U
10 Uto u
10 U
10 U
10 U
10 U
10 Uto u
10 U

S

o
10 Uto «
10 Uto u
10 U
10 U
10 Uto u
10 U
10 Uto u
10 U
10 Hto u
10 U
10 U
50 L
10 Uto u
10 U
10 U
10 Uto u
10 U
14 Uto uto u
50 U
10 U
50 Uto u
10 U
50 U
10 U
50 Uso u
10 U
10 Uto uto u
10 U
10 U
50 U
50 U
10 U
10 U
10 U
50 U
10 U
10 Uto u
10 U
10 U
to U
20 U
10 U
17
10 U
10 U
10 tlto u
10 0
10 Uto u
10 U

S

V

so u
50 U
50 U
50 U
50 U
50 U
50 U
50 U
50 Uso uso u
50 0so uso uso u
50 U

£50 Uso u
50 U
50 U

540
50 U
50 U
50 U

7 J
50 U
50 U

250 U
50 U

250 U
50 U
50 U

250 U
150
250 U
250 tl

77
SO U
50 U
50 U
50 U
34

250 U
250 U

50 U
SO II
50 U

250 U
SI J

8 J
50 U
50 U
50 U
SO li

100 tl
50 U
SO U
SO 11
70 U
SO II
50 U
50 U
50 U
50 U
SO tl

S

Q
10 U
10 I)
10 tl
10 II
10 U
10 tlto uto u
10 U
10 U
10 U
10 U
10 ic
10 II
10 0
10 Uso u
10 II
10 U
10 0

230
10 UV

lOtJf,

10 X^so u^,
10 U«
wuC
10 U.,,
50 uCn
50 U
50 U
46
10 IIto u
10 u
10 U
55
SO Uso u
10 «
10 U
10 '1
SO U11

6 J
ID II
6 J
3 J

10 II
20 U
10 U
10 U
10 U
10 U10 u
10 Uto uto u
10 II
10 U

NOTES i U) Undetected; <J> Present below detection Unit; <HrtJ Hot RrtAltjxed; (I/) Valid; CO
(HV) Hot validated: (0) Qu*lift«d; (.SI SK*lto«; <Q> Ooep.
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IIII

SOUTH CfiVfiLCnOE SITE - GROUHOHRTER HHULVrirm. RC

HU14-OQ2 HUlfe-001 HlUfr-002 MW23-001
S S S S

P01-001 POl-002
S S

P02-001 P02-OOC1

S S

SEtUVOLftriLE ORGRM1CS

IIIIIIIIII

Validation Status :
PHENOL
BlSC2-CHLORflETHVL>ETHER
2-CKLOROPMtMJL
1 . 3-01 CHLO MJ8ENZEHE
l.-i-DICHLOftOBEHZEHE
6EM2VL flLCOHOL
1, 2-OI CHLfffaSEHSEHE
2-«ETHVLPHE,KOL
BI S C2-CHLOB50I SOPROPVL5 ETHER
4-KETHVLPHEHOL ~ """
N-tUFROSOOIPkOPVLflMIHE
HEMftCKLOROETKRHE
HI fRQBtHZEtt.
I5OPHOROHE
2-HlTSGPHEMOl.
2,1-DlttETHVU'KEHtJL
BEM20IC fiCIO
BI5«-CHLGSCETHOXV)METHftHE
S.I-DICHLOSfiPHEHQL
1 .2. 1-TRIEM.OROBEHZEHE
NflfHtTHHLEF'C
t-CHLORQAHILlHE
HEX«eHLW.QeWTflOIEKE
P-CMLOHO-B-CRESOL
2 -MET rfVLWWWTHRLEHE
HEKftCHLOROCVCLOPEHTflOI EHE.
2 . « . t- TRI O4.0RCPHEHOL
2.4.5-TRICM.OROPHEH01.
E-CKLOROHWWTHRLEHE
2-H1TROHHILJME
DIHEltm, PHfHHLflTE
RCENflPHTHVLENE
3-WTROBHlLlHE
aCCKflPHTHESE
2 , 4 -01 HI rRQPHENOL
«-HI TROPHENQL
DIBEIIZOFURflM2.i-BimrRorouJEnE2.t-otnirRoroLii£HE
OIETHVL PHTHftLRTC
•H-CHLOROPHEMVt, PHEHVL ETM£R
FLttOREHE^-HlTROMtlLlHE
-t.6-DIHlTRO-2-«ETHVT-PHEHOL
H-MITROSOOrPMENVLftHIKE
4-BROHOPHGM. PHEHVL ETHER
KEXRCHLORaSEMZENE
PEHTHCHLOPXJPHENOL
PHEHftNTHRHlC
flHTHRflCEHE
DI-H-BIITVL PHrHflLflTE
FLUORRHTHEKE
PVREHE
BUTVL BEHZVI PHTHRLHTE
3 . 3 ' -01 CHLOROBEHZI 01 ME
BEHZO CftjRttrHRRCEHE
BI SC2-£THVLH£XVL>PHTHflL.nrE
CHRVSEHE
OI-N-OCTVL PHTHflLflTE
6ENZO <B> FLOORflHTHEHE
BEHZO <K) FtUORRHTHEHE
PEHZOCfllPVEEWE
I NDEHOCI .2.3-CD>PVP,CNE
OIBEtlZOCRlURHTHRflCENE
BEHZO (GHIJPERVLEHE

a
1500
BOf U
800 U
800 U
800 U
BOO U
800 U

S100
800 U

'" 1 1000
SCO U
BOO U
800 U
90O U
800 U

7800
•(000 U

BOO U
BOO II
800 U

70000
600 U
800 U
BOO U

830O
800 Ueaa u

•1000 Ueoo u
•1GOO U

800 U
310 J

•1000 U
8-100
•1000 U
•40QO U
5700

BOO UBao u
800 U
900 U

6100
•1000 U
40QO U

BOO U
BOO U
800 U

•WOO U
IflQOO
2300

SOO U
6900
1300
BOO b

1600 U
1200eoo ij
1100
BOO ti
450
600 U
180 J
BOtl U
BOO U
800 (1

U

20 U
20 U
20 U
20 It
20 U
20 U
20 U
2O U
20 U
'20 U
20 U
20 U
20 U
20 U
20 U
20 U

100 U
20 tl
20 tl
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U

100 U
20 Utoo u
20 U
20 U

100 U
20 U

100 U
100 U
20 U
20 II
20 U
20 U
20 U
20 U

100 U
100 U
20 U
20 U
2O U

IflC II
20 U
20 U
20 II
20 U
20 U
20 U
•10 U
20 U
20 U
20 0
20 II
20 U
20 U
20 U
20 II
20 U
20 U

V
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 II
20 U
20 U

100 U
20 U
20 U
20 tl
20 U
20 U
20 U
20 U
20 U
20 U
20 U

100 U
20 U

100 U
20 U
20 U

100 U
20 U

100 U
100 U
2C U
20 0
20 U
20 U
20 U
20 U

100 U
100 U
20 U
20 U
20 Ittoo u
20 II
20 U
20 U
20 U
20 U
-t3
40 U
20 U
20 U
20 U
20 U
20 U
20 tl
20 U
20 II
20 U
20 11

V
10 U
10 U
10 U
10 U
10 tl
10 U
10 U
10 U
10 U
10 U
10 tl

" 10 U
10 tl
10 U
10 U
10 U
SO U
10 11
10 U
10 U
10 U
10 tl
10 U
10 tl
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 tl
50 U
20 U
SO U
50 tl
10 U
10 U
10 tl
10 U
10 U
10 U
SO tl
50 U
10 U
10 U
10 tl
50 U
10 U10 y
10 U
10 U
10 U
10 U
20 U
10 U
H5to u
75
10 11
10 U
10 U
10 U
10 tl
10 U

y
10 U
10 11
10 Uto u
10 II
10 U
10 0
10 U
10 U
10 U
10 Utu u
10 U1 J
10 0
10 U
50 U
10 U
10 U
10 U
10 I"to u
10 U
10 Uto u
10 U
10 U50 uto a
50 U
10 U
10 Uso u
10 U
50 U
SO tlto o
10 I!
10 II
10 U
10 U
10 IIsc u
50 0
10 U
10 U
10 U
50 U
10 U
10 tl
10 U
10 U
10 U
10 U
20 Uto o
1-3
10 U
10 11
10 II
10 11
10 U
10 U
10 Uto u

V

20 U
20 U
20 U
20 0
20 U
20 U
20 0
20 U
20 U
20 U20 u
20 U
20 U
2O U
20 U
20 11

100 U
20 U
20 U
20 U
20 U
20 II
20 U
20 U
20 II
20 tl
20 U

100 tl
20 U

100 U
£O II
20 U

100 tl
20 U

100 11
100 U
20 UZn u
20 Ueo u
20 0
20 Utoo u

100 U
20 II
20 II
20 U

100 U
20 U
20 U
20 U
20 U
20 U
20 U
40 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U

0
200 tl
200 U
200 U
200 II
200 tl
200 U
200 tl
200 "I
200 U
200 II
200 11
200 U
200 U
200 U20 tl U
200 U

1000 IJ
200 U
200 II
200 U

&100
200 U
200 11
200 U•too
200 U
200 U

1000 11
200 II

1000 II
200 tl

17 J
1000 U
1200
1000 U
1000 U
620
200 0
200 11
200 U
200 U
•HO

WOO U
1000 II
200 II
200 U
200 IJ

1000 U
930
110 J
200 U
130 J
HO J
200 U
•100 U
200 U
200 U
200 U
200 U
200 U
200 U
200 0
200 U
200 U
200 II

U
10 II
10 U
10 11
10 U
10 0
10 U
10 U
10 tl
10 II
10 U
10 U
10 II
1U U
10 tl
10 U
1C 11
5U U
10 U
HI 11
10 U

5200 <-rf-lu ir-J
1U IJy-,to y '
10 IL...10 ir^
10 ILso \r~~
10 II
SO it-P
10 U
7 .O

10 11•noso n
50 It
10 IJ
10 II
10 II
10 II
10 II

ICOso u
50 11
10 U
1U II
10 U
50 U

310
33
10 U
31
20
10 IJ
2C tl

3 J
3 J
3 ,1

10 it
10 II
10 II
10 U
10 U
10 U
10 'I

NOTES : CU> Und«tecl»<J; CJj Present hslou detection Hmtj <Nfl) Dot. Analyzed; «» Valid: CD Invalid;
<NV> Hot validai*d: (0) Qualified; <S) Shallou; CO) Deep.
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IIIIIII

Hunb»r
Zone

PQV001 P03-002
S

SOUFH CHl'RUflDE SITE - CROUHOUflrER flHflLVTICRL RESULTS

P04-001 P04-002 P05-OU1 F05-002 QUO1-001 OUOl-002
S S S S 5

SEMU'OLRriLE ORGRtUCS

Ujiniation Status t
PHEHQL
BlSca-CHLOROETHVLiErHER
2-CVLOfeOPHEHOL
1 . 3 -Cl CHLOROBENZENE
1.1-CICHLOROBEN2EHE
BEM2VL ftLCOHOL
1,2-C1CHLOROBEN2ENE
2-METMVLPHEHOI.
BIS<2-tHLOROlSOPROPVL>ETHEfi
4-HETHl'LPKEKOL
M-NI rROSODIPROPVLftmtlt

-KF.XPCttLORO£TKaNE
Ml rsOBEHZENE
ISOPHOROME
2-NITROPHEHOL
2.4-DIHErHYLPHEHOL
BCMZCIC RCIO
BISt2-CHLOROEIMOXVJHEIHnHE
2 . 1 -OI CHLORQPHEHOL
I.2.4-TRICHLOROBEHZEHE
HHPhTHflLEME
4-CHLOROHWLIVE
HEXftCHLOROBUTfiDI EKE
P-CHLORO-M-CRESOL
2-KE T HVLKflPHTHflLEHE
KEX«CHLORQCVtLOPENrftDIEHE
2 , 1 . 6 - TRI CHLOROPHEHOL
2 . 4 . 5-rRI CHLOROPHEHOL
2 - CHLORCHflPHf KRLENE
2-HItRORHJLlNE
OIHEIHVL PHfKflLfUE
HCEHflPHrHYLEKE
3-MITROnHILIHE
RCEltHPHIHENE
2.4-OIHUROPHENOL
4-NITROPHEHOL
DlBEHZOFyRHH
2.4-OItUTROTOtUEHE
2.6-01 HI FROTOeUEHE
C1EIWL PMTHfiLfiFE
4-CHLOROPHEMVL PHEttVL EFHERFLUORENE
4-KlTRQRHILIKE
4.6-DINHRQ-2-METHVLPHEMOL
H-MI TROSODI PHEHVLRHI HE
4-BROHOPHENVL PHEHVL EFHER
HEXBCHLOROBEKEEdE
PEKrflCHLOKOPK£NOL
PHEKHlirHRENE
flUtllRRCEHE
Dt-H-BUTYL PHCHHLHrE
FLIMRRHTHENE
PVREHE
8UIVL BEHZVL PHFHRLRTE
3,3'-OICHLORO8EHZIOlNE
BEHZOCHJftHrHRflCEtlE
81 S<2-EFHVLKXVL)PHTHHLflrE
CMRVSEHE
BI-H-OCFVL PHrHRLflFE
BEH20 CB> PL UQfcflMrHEHE
BEMZOOOFLUGRflHrHEHE
BEHZOCfliPVREKE
lHOEHOa.2,3-CB>PVRENE
OlBEHZOCflHJHHTHRflcefE
BENZOCGMI ) PERVLEHE

Q
10UOO U
10000 U
10000 Uinooo u
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
1UOOO 0
10000 U
10000 U
50000 U
10000 U
10000 U
10000 VJ

140000
10000 U
10000 U
10000 U
19000
10000 U
10000 tl
50000 U
10000 U
50000 U
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1 . «-DI CHLOR08ENZEHE
B£H£VL flLCOMOL
1.2-OICHLORCSENZEHE
t-MEFHVLPHEHOL
BISC2-CHLOROISOPROPVUErH£R
l-HETtM-PHENOL
H-tllFROSOQIPWQPVLflmHE
HF-XftCMLOROE rKftHE
MI FP.QSEHZENC
IEOPMOROHE
2-HI FffOPHEKGL
£ . 4-tJl METHVLPMEHOL
BEHZOIC RCIO
BISC2-CHl_GBO€FHOXVJHErHHHE
E,4-OIC4L.OROPHENOL
1 .2 . 4-FRI CHLORQBEHZENE
MflPHtlWLEHE
4-CHLOROftHILlME
HEXftCMLORGBUrBDIEHE
P-CMLORO-H-CRESOL
2-HEFMVLHfiPMFHHLEME
ME«flCHLOROCVCLOP£HrfiOIEHE
2.,4.6-FRIClfi.CROPHEHOL
2,4.5-rRICHLDROPHEHOL
?-CW.OROIIflFHFHflLENE
2-IUFROflIltLlHE
OIHETHVL PHrMffLftTE
RCEKAPHFHVLEME
3-MFROftlULIKE
fltEHflPHFHEhE
£, 4-01 III fRCPHEllGl
•«-HI TROPMENiX
OIBEN20FURRH
2.4-01 HI FRarOLUEHE
2.6-ClHIFROrOLUEHE
DlEFHVL PHFHRLRFE
^-CHLORO^SJfrt. PHEHVL EFHER
FLUOREHE
4-HlTp.OmiILlNE
4.&-OIHIFRO-2-HETHYLPHEKOL
M-HITCOSODIPMEHVLflmttE
•*-BRQMO?HEIIvi_ PHEHVL EtHER
HEXHCMLOROBEH2EME
PEHFflCHLOP-OPHEHOL
PHENPJIIHR£H£
flHTHSftCEHE
01-ll-BUFVV PMTHflUBrE
FLUORfllirHEffi
PVREHE
BUTVL BEHZVL PHFHflLftlE
3 , 3 ' -01 CHLOR08EN21 01 NE
BEHZU (fl> RllfHEftCEKE
BlSC2-EVHVI.K£XVL>P»rMflLRTE
CHRVStH^
OI-H-OCFVl. PMTWlLfirC
BEHZO (8) FUKSSWirHEHE
BEHZO CKJ FLUORfiMTHEHF
BEHZO (P) PVREKE
1HD£HOC1.2.3-CO>PYREME
01BEH20(flH>P«IHRflCEHE
BE(4ZOCGMI)PERV1.EHE

0
1000 U
1000 U
1000 U
1000 U
1000 U
1000 U
100O Utooo u
1000 U
1000 U
1000 U
1000 U
1000 U
100O U
1000 U
1000 II
5000 U
1QOU U
1000 U
1000 U
8200
1000 U
1000 U
1000 U
350 J

1000 UIdou u
5000 U
1000 Usooo u
1000 U
1000 U
5000 U
1000
5000 Usooo u
£00 J

1000 U
100U U
1000 U
1000 U
UO J

5100 U&.r»o u
KOU U
1010 U
IOI.C U
500-1 U

65C J
130 J

1000 H
360 J
230 J

1000 U
2000 '
1000 U
1000 U
1000 U
I0no U
1000 Utooo u
1000 U
100U U
1000 Utono u

u
50 U
50 U
50 U
50 U
50 U
50 U
50 U
50 Uso uso u
50 U
50 U
50 U
50 U
50 U
50 U

250 U
50 U
SO U
SO U

2600
50 U
SO U
50 U

130
50 U
50 U

250 U
50 U

250 U
50 U
22 J

250 U
440
250 U
250 U
230

50 U
53 U
50 II
SO U

230
£50 U
250 U

50 11
SO U
50 U

250 U
ISO
30 J
50 U
52
•IS J
50 Utoo u
50 U
SO U
50 U
50 U
50 U
tJ U
50 U
SO U
50 U
50 U

V

10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 Uto u
IP U
10 tl
10 U
10 U
10 U
10 U
50 U
10 Uso u
ID U
10 Uso u
10 U
50 U
50 U
1C U
10 U
10 U
10 U
10 Uto u
SO Uso u
10 U
10 U
10 U
50 II
10 U
10 U
10 U
IP U
10 II
10 U
20 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

V
to u
10 U
10 U
10 U
10 0
10 U
10 U
10 U
10 U
10 U
1 0 U - - - = - . r--;sjto u
10 U
10 U
10 Uto u
50 U
10 it
10 U
10 U
10 U10 u CO
10 U10 u ro
10 U
10 U <Sfr
10 U
SO U [***-to u
5O U Q
10 Uin u O50 U
10 '150 a
50 U
10 U
10 U
10 U
10 U
10 Uto u
50 U
50 U
10 Uto u
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
20 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 II
10 U
10 U

MOTES s OJJ Undetailed: CJ) Prosonl b»lou doUcUon Unit : (Hftl Hoi fif ilyzod; CU) lAslid; <I>
<KV1 Hot validated; <Q1 Quailfi*^J; <S1 Sttallou; tQ) Deep.

007438



SOUTH Uft'flLCHDE SITE - GEOUHtmniER hHHl.VTIi.fiL RESULTS

KUOl-OOl MII01-002 HHQ2-001 KH02-G02 KHQ3-QOI

Zw-*
VOLATILE ORGftMlCS (wg/l>
CflLSFOHETHftHE
eftGWUtlErHftHEtrtwx CHLORIOECKLSBaEfHRMe
«£r*M_EHE CHLORIDE
flCEYQHE
CffiaOt DI5ULFIDE
1.1-OICHLORQErHEllE
I . 1 -OICHtOROErHBHE
rBfiStS- 1 , 2-Di CHLOROE THEHE
CHLWOFOP.M
1 .2-O1 CHLOROEt HflHE
2-eUTmiQHE
l.t. 1-TRICHLORQETHflHE
CeSSOH TETRflCHLORIUE
0I«0, RCETBIE
BSOKCOI CHLOROHETHHHE
1.2-OICHLOROFROPflHE
TIRSS- 1 . 3-mc«-OROPRCP£NE
mtM.OROETHEH£oiBROHOCHtOROHErKfliiEi.:.j-rRtcm.oscerHRH£
MKZDiE
CIS- 1 , 3-01 CHtCRQPRCPEKE
2-CHLOROEFHVLVtNVL ETHEReeoMOFORH
2-MEXflHOHE
•*-M£THYL-2-PENrflHO»E
TETRfiCHLQROErHENE
l.;.2.2-rETRRCW,OROETHflHE
TSLUOtE
CBLOMBEHZEWE
ETHn.6£WZEKE
STVREHEforai. XVLEHES
PESriCIDES/PCB <«g/l)
«>Hfl-DHC
BETB-BHCBELfR-BKC
GraWfl-BHC <UNOftHE>
WPrHCHLORre. OR i H
KEPFftCHLQR EPOXIDE
EWJQSULFflH I
BlELtiRIH
4.---COE
ENOR1H
EHDOSULFflH II
4 .4' -OQD
EICRIM RLOEKVOE
EHWSULFflH SULTRFE4.4*-oor
HEtMOXVChtOR
EKDRIll KETOKE
CHLOWIflllE
TOXHPHENE
ftROCLOR-tOU
fiROCL.OR-1221
jafflCLOH-1232
RROCUJH- 1212
RROCLOR-1248
RROCLOH-J2S4HRoCLO,i-i2so
iHORGawcs <uq-i>
SILVER
BfcSEHIC
BERVLUUM
CRDH1UH
CVflHlOE
CHROMIUM
COPPER
IP-011
KERCURV
HICKEL
HITRHTE
LEflO
fiMYJHOHV
SELENIUM
THflLLIUH
ZIHC

£
V

10 U
10 U
10 U
10 U
5 U

10 U
5 U
5 Us y
S 1Js u
S IIto u
5 U
5 U

10 U& u
5 U
5 U
S U
5 U
5 V
2 J
5 U

10 U
S U

10 U
10 U
5 -J
& U
3 J
S U
£ J
5 U
3 )
V

0,05 U
0.05 U
0.05 U
0.05 U0.05 U
0.05 U
0.05 Ua. os u
0.10 U
0. 10 U
0.10 U
0.10 U
0.10 U
0. 10 U
0. 10 U
0. 10 U
&.50 U
0. 10 U
0.50 U

1.0 U
0.5O U
0.56 U
0.50 U
0.50 U
0.50 U

l.C V
1.0 U

0
10 U

61 .7
S U
5 Utoo u

•JS
41100000

0.2 U
125

MR
80.0

•M U
S U10 oI3&

s
1)
to u
10 U
10 Uto u
5 U

10 U
5 U
5 U
5 U
5 U
5 U
5 U

10 U
5 U
5 U

10 U
5 U
5 U
5 U
5 U
5 U
5 U

15
5 U

10 U
5 It

10 U
1O U
5 U
S U

3-f
5 U

21
•1 J

33
V

0.05 U
O.OS U
0.05 U
0.05 U
D.05 U
0.05 U
0.05 U
0.05 U
0. 10 U
0.10 U
0. 10 U
0.10 U
0. 10 U
0.10 U
0.10 U
0. 10 Uo.so u
0.10 Uo.so u

1.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

1.0 U
1.0 U

I/
e u

10511
4 U

ttfl
160
107

181000 C0>
0.2 UCfli
19-1
Nfl160
48 IKOJ

S U
10 U

36?

S
V

200 U
200 U
200 U
200 U
•100
200 U
100 U
100 U
100 U
100 U
100 U100 u
200 U
100 U
100 U200 U
100 Utoo u
100 It
100 1)
100 U
100 U
^0too u

200 1)
100 1)
200 U
200 Utoo u
100 U
120
100 U
ISO
100 U
400
l>

O.OS U
O.OS 0
0.05 U
0.05 U
O.OS U
0.05 U
0.05 U
0.05 U
0. 10 U
0. 10 U
0. 10 U
0.10 U
0. 10 U
0.10 U
0. 10 U
0. 10 U
0,50 U
0 . 10 U
0.50 U

1.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

1.0 U
1.0 U

V
10 UXG)

20.2
3 U
S UCQ)

100 U
^ U

10 U
4840
0.2 U
42imw
44 U<0>

5 UCCD
10 U
37

S
a

10 U
10 U
10 U
10 U
5 U

10 U
5 U
5 U
5 U
5 U
5 U
5 U

10 U
5 U
5 U

}0 U
5 «
5 U
5 U
5 U
5 U
5 U

7?
S U

10 J
S U

10 Uto u
3 O
S Urss u

65&
110
u

O.OS U
O.OS U
0.05 U
0.05 U
O.OS U
O.OS U
0.05 U
0 . 15
0. 10 Ua. 10 u
0.10 U
0.10 U
0. 10 U
0. 10 U
0. 10 U
O. lQ 0
0.50 U
0. 10 Ua. $o ut.o u
0.50 U
0.50 U
0.50 U
0.50 U
O.SO U

1.0 U
1.0 U

V
a u

62,5II
4 U

Nfl
109
f.1

I34OQO <QJ
0.2! IKOJ
163
100too
•0 U<Q3

5 U
10 U

241

S
y

10 0
10 U
10 U
10 U
5 U

10 U
5 U
5 U
5 U
5 U
S U
5 U

10 U
5 U
5 U

10 U
5 U
5 U
5 U
S Us us u
5 U
5 U

10 0
5 U

10 U
10 U
5 U
5 U
S U
5 U
S U
S U
5 U
V

O.OS U
0.05 U
O.OS U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.10 Uo.to u
0. 10 U
0.10 Uo.to u
0.10 0o.to ua. to u
0.50 U
0.10 Uo.so u

1.0 U
0.50 U
0.50 U
0.50 U
0.^0 Uo.so u

1.0 Ut.o u
0

10 U
1O 0
3 U
5 Utoo u
3 U

10 0
1420
0.2 U
5&
Hfl

5 0
44 U
5 U

10 U
20

S
a

10 t!
10 Uto u
10 U
5 U

10 U
5 0
5 11
5 U
5 U
5 U
5 0

10 Us us u
10 U
5 U
5 U
5 U
S U
S 0s u
5 II
5 U

10 0s u
10 U
10 U
5 U
S U
5 U
5 U
S 0
S U
5 U
U

0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.10 U
0.10 U
0. 10 U
0.10 U
0.10 Uo.to o
0.10 U
0.10 U
0,50 U
0.10 U
0.50 U

1.0 U
0.50 U
O.SO U
0.50 U
0.50 0
0.50 U

l.O U
t.O (1

V
0 U

12.4.
3 U
4 UNR

3?
1-1 U

10SOO (0)
O.2 U(0>
52too
1?
48 U<0->
S U

10 U
42

£
V

20O 1}
£00 U
20U U
200 U
ICO
200 0
10O Utoo otoo u
100 U
tO<l U
tilu II
200 U
10O Utoo it
20O 11ion uion u
100 U
100 U
IflU U
100 U
50 Jion u

300 U
100 U „200 « 0s-
200 " K^,too u fi
100 Utoo u "stf-
100 Utoo u I"—
100 U
10U 0 O

" O
0,05 U
O.OS U
0.05 U
0.05 U
O.Hf. II
0.05 11
0.05 U
0.05 U
0.10 U0. 1 * 1 Uo.to uo.to u
0.10 U
Q. l u U
0. 10 U
0 . 1 0 "I
O.Su II
0 . 10 U
O.SO 1]

l.G U
0.50 U
0.5H U
0.50 U
O.SO U
0.50 U

1.0 Ut.o u
V

10 U
25.3

•1
5 UlO'i U
15
IU Ursto

0..2 0
& U
MB
31.
41 U
•J U

10 0
61

MOTES I (ID Undetected; CJJ fVcStnt bwlou detection liniii «IH5 Hoi analyzed;
CHW Hat validated; tO) Qu^lifi«d; <5J Shallou; <Q) D»ep.

CV> Valid:

I

007439
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4- Kunber MUO-1-002

SOUTH CftVflLCRDE SUE - GROUtlDUtlfEP HHRLVUCilL RESULTS

HUG5-Q01
z.~*
VOUITILE ORGHHICS <ug/l>
CHCDROHETHRHE
BPOHOMETHfilC
VI '-m. CHLORIDE
CHCOROErHftKE
METHVLEHE CHLORIDE
BCETOHE
CWF90I1 BISULFIDE
l . ' .-DICHLOROETHEME
l.:-DICHLGROETHflHE
TftfWS- 1.2-01 CHUROETHENE
ChtOROFORM
1 , t -01 CHLQROETHflllE
2-SurfiHOKE
I. I. 1-rRLCHLOftOETHHHE
CHlPBOH rETKftCHLORI DE
UlSfiO, flCETHTE
BfiSWODICHLOROHETHRHE
1 . r-DlCHLOROPROPftltE
TR»IS-1.3-DlCHLOROPRflP£r<£
fRICHLOROE THEME
DI BROHOCHLOROMETHflHE
1 . 1 . 2 -T RICHLOROETHRNE
BEH2EHE
Cl 5- 1 . 3-D1 CHLOROPROPEKE
2-CHLOROETHVLVINVL ETHER
BPQHftF ORM
2-XEXRHOHE
«-KETHVL-2-P£MTRIIOHE
TErRflCHl-OROETHEHE
l.l,r.2-TEtRRCHLOROETHflHE
rOLUEHE
CHLORQBEHZENEETnvi_BEHZ£«STVRENE
TOTRL XVLEMES
PESriCIOES/PCB Cug/i;
ffl-P-Kft-BHC
8ETB-8HC
DELTfl-BHC
GRHHfl-BHC O.1HOPJIEJ
HEPrflCHLOR
RLOR1H
HEFTttCHLOR EPOXIDE
EMOGSULFfllt 1
OIELDR1N
4.-V-DOE
EHORIN
EKDOSULFfiH II
4.4*-DDO
EtffiRlN RLOEHVOr
EMOOSULFRM SULFflTE
4.V-ODT
METKOXVCHLOP
EHORIN KETONE
CM-OROfiHE
TGXflPHEHE
RROCLOR-1016
RROCtOR-1221
flfcOCLOR-1232
fifcOCLQR- 12-12RROCtOS-12^8
flROCLOR-125*
RROCLOR- 1260
INORGRHICS <ug/li
SILWER
ftRSEMICSERVLLIUH
CROM1UM
CVRMIOE
CHROMIUM
COPPER
I ROM
HERCURV
HICKEL
HI rear E
LEfiO
ftMriMOKV
SELEH1UH
THRLLIUtl
ZINC

S
MR

U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0. 10 Uo.to uo.to u
0. 10 U
0. 10 U
0.1(1 U
0. 10 U
0. 10 U
0.50 U
0.10 U
0.50 U

1.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

1.0 U
1.0 U

U
11H

•10.0
MR
Hfitm
30
I1Rm
NR
72
K )
12
NR
Hf)
HH
67

MOTES ! Ol>

.

S

V

10 U
10 U
10 'Jto u1 J
10 U
5 U

10 U
5 U
5 U
S Us u

10 U
5 U
5 U

10 U
5 U
S U
5 U
5 U
5 U
9 U
S U
5 U

10 U
5 U

10 Uto u
5 U
5 U
S Us us us u
5 U
0

O.OO5 U
0.005 U
O.OOS U
0.005 U
0.005 (IB
0.005 U
0.005 U
O.OOS U
0.010 U
0.010 Uo.oto u
0.010 U
0.010 U
0.01O U
0.0 IO U
0.010 IJo.oso u
O.O'.O U
0.050 U
0.10O U
0.050 U
0.050 U
0.05U U
0.050 U
0.050 U
0.100 U
0.100 U

V
8 U

10 IKtl)
4 U
5 U

10 Util
12

38000
0.2 U
127 («
500

25.8 <Q)
50 U
S IKO>

10 IK(D
74

S
V

200 U
200 U
200 U
200 U•iro
20u U
10"! Uion utoo u
100 U
100 U
100 U
200 U
100 U
100 U
200 U
10Q U
100 U
100 Utoo u
100 Utoo u
530
100 U
200 U
100 U
200 U
200 U
100 U
100 U
900
100 U
170too u
6SO

V
2.50 U
2.50 U
2. SO U
2.SU J
2.50 U
2.50 U
2.50 U
2.50 U
S.OO U
5.QO U
5.00 U
S.flO U
5,00 U
S.OO U5.00 u
5.00 U

25.00 IJ
5. 00 U

25.00 U
50.0 U

25.00 U
25.00 0
25.00 U
25.00 U
25.00 U

50.0 U
50.0 U

U
SO UC05

33. •»
15 U
25 IKO>too u

450
75

3S600
0.2 U
360
Nfi

113
220 IKG1

25 U«O
10 U

6B5

s
Nit

V
0.25 U
0.25 U
0.2S U
0.25 U
0.25 U
0.25 U
0.25 (1
0.2S II
O.SO U
B.I

0.50 U
0.50 U
O.SO U
0.50 U
0.5-? U
0.50 U
2.50 U
0.50 U
2.50 U

S.O U
2.50 U
2. SO U
2.50 U
2.50 U
2.50 U

5.0 U
S.O U

U
e ueo
3 U
4 U

Hfl
16

13-10
13&00 (OJ

0.2 U«.OJ
318too u

5 U
48 tKQJ
5 U

10 U
1180

S
y

toooo ulooau u
10000 11
10000 U

SOOO u
5600 -1
5000 II
5000 U
SOOO U
5000 U
5000 U
5000 U

10000 U
5000 U
5000 U

10000 U
SOOO U
SOOO U

-5000 U
5000 U
5000 U
5000 U
5000 U
SOOO U

10UOO U
5000 U

10GOO U
10000 U

5000 U
£000 U5000 *;
5000 U
SOOO U
5000 U
5000 U

u
0.05 U
O.OS U
0.05 U
O.OS U
0.05 U
0.05 U
0.05 U
0.05 U
0. 10 U
0. 10 U
0. 10 U
0.10 U
0. 10 U
0. 10 U
0 . 10 Uo. to u
O.SO U
0. 10 1)
0.50 U

1.0 Ua. so u
O.SO U
0.50 U
0.5U U
0.50 U

1 0 U
t.O M

V
10 IRQ)
2-1

3 U
6 <Q)

100 U
* U
1?

5260
0.2 U

2-J U
Hfl
3-1
H UfQj

5 IKUj
10 U
•«

Undetected; CJ> Present below detection Unit: CHfO Hot analyzed;
Mot validated; (CDQualified* <S5 S

-— •- - — ™: —

Deepj CB) detected

S
tlfi

V
0.05 U
0.05 U
O.OS U
0.05 U
0.05 U
O.OS U
0.05 U
0.05 U
0. 10 U
0 . 10 U
0. 10 U
0.10 U
0. 10 Uo . to u
0. 10 U
0. 10 U
0.50 Uo.to u
O.SO U

t .O U
0.50 II
0.50 U
O.SO (1
0.50 U
0.50 U

t.O II
1.0 U

V
m
55
Hft
lift
lift
30tin
HftNH
05tm
27tm
Hfl
Hll

109
W) Walid; (1)
ir. 6!* -i-.

*' H
1C (1 H
10 '1 B
1C it •
10 U •
S I) •

10 U ••: IE •
ID iJ •
S U •"• " Ki-'" 1ID II 91s tl •
5 II •

10 II •-•
1 II Bs u B
5 U •
5 II •
5 U B
B U ^11
1 II •
<V II •

10 II •
5 ",~. •10 o a:a u HJ5 iRj' •
51 1 •s tRT H
31 1 •
5 II •5 *O H

W_J ••

0.005 II •
0.005 11 •
0.005 U •
0.005 U •
0.005 U B
0.005 IJ •
0.005 U •
0.005 U
0.010 tl
0.010 Uo.o in u
0.01U II
0.010 U
O.OlfJ IIo.o n« u
0 .0 10 U
0.050 U
O.OKi U
0.050 U
0.100 U
0.050 U
0.050 U
O.O^'l II
0.050 U
0.050 U
0.100 U
0.100 U

u
6 U

3-1.6 ct)4•; u
10 U

165
18reoou

0.2 U
231
200

55. 3 CO'
50 U
S tKO.'

10 tiUV
100

Inv&iid

- .——

'. "_•-"-' ™

- ~w

007440



III
SOUTH tiwm,CfiEiE sire - GPOUHOHrtrtfi RE:,UUS

IIIIIIII

SsHpLD lumber
2'Jno

UOUirULE tiRQfltUCS (ufl/l)
CHLIftOHETHnilf.
BfcOlttUMETHfttlE
UIMVL CHLORIDE
CHLJfiOErHflllE
HETHWLEHE CHLORIDE
flCeriDHE
CRP.BiHH DI SUICIDE
l.l-tDJCHLOROtrHEHE
l.t-i!ICHLOP.O£rHflH£
T RfitliS- 1 , 2-01 CHLQROETHEHE
CNU3KOFORH
1,2-ffllCHLORCIETHR.Iii
2 -Bin HIIOME
1 . 1 . 1 - rP. ICHLOROErHHHE
CRRSitm TETRRCHLORIDE
VlllVfe. 'ICEfflrEectomcioi CHLOROHE r Hfltte
l.a-5ilCHLOROPROPHHE
1 f.fit«S - 1 „ 3-01 CH1.0ROPROPEME
rRICS*LOROETHEME
DI BKlOMOCHLORnHETHHHE
l , l . £ -rRICHLO*QETHRHE
BEM2ENE
CI 5- 1 . 3-01 CHLOROPROPEHE
2-CW^OROErHVLVIHVL ErHER
BPQmjFORH
2-HE>:fl»<OME
«-P.OHVL-2-PEHrflHC1NE
rEfRHCHlOROErHENE
1,1 .2.2-rErRftCHLOROETHftHE
TOLUENE
CHLCfcOEEtlZEME
ETHVVBEHZEHE
STVSEt'E
TOT*L XVLENES
PESriCIDES/FCB Cug/n
RLPwa-BHC
BETt*-BHC
OELTfi-BHC
GRMttft-BHC CLIHDRNE)
HEPIttCHLOR
HLOP1H
HEPrfiCHLOR EPOXIDE
EHDWSULFHIt I
DIEtOfclN
4.H--DDE
EHDSIH
EttDOSULFRH 11
4. 4' -ODD
EHW.1H HLDEHVOE
EHtWSULFRH StJLfRIE
•1,-V-DDr
HETM3XVCNLOR
EKOBII4 KEroi<£
CHLORDRHE
rOXflPHENE
ftRCSCLOR-1016
ftRWXOR-1221
RPOCl.OR-1232
RROCV.OR- 12-12
RROCLOR-1240
flROCLQR-125-t
flROCLOR-12£.0
IKCRGRIiieS <uq/l)
SILVER
flRSCMIC
BEPVLtlUM
CflDHt LIH
C'.'RSUPE
CHRCHJ.IIH
COPPERIRON
HERCURV
NICKEL
HI rtflTE
LEflO
flNTIHOHV
SELT.NIUM
THfiLLIUH
ZIHC

tlUOa-002 M1JQ3-00 1 HHOVOO;
S S S

HFt U lift
10 U
10 U
10 U
10 U
5 U
9 0
5 U
5 II
5 U
5 U
5 U
5 U

10 0
F. U
5 U

10 U
5 U
5 U
5 U
5 U
S U
5 U
5 U
S U

10 II
5 U

10 U
10 U
5 U
5 U
5 U
S U
5 U
5 U
5 U

lift V Hft
0.05 U
0.05 U
O.OS U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0. 10 U
0. 10 U
0, 10 U
0 . 10 U
0 . 10 U
0 . 10 U
0 . 10 U
0. 10 U
0.50 U
0. 10 U
0.50 U

1.0 Uo.so u
0.50 U
0.50 U
0.50 U
0.50 U

1.0 U
1.0 U

V V V
9 U 10 !KO> HH

10 U 10 U 14
2 Lr 3 U hfl
5 U 5 UaO Hfl

ttfl tOO U Hfl
2V 9 U 99
21 U Hft
HR 3300 HR

0.2 U 0.2 U HH
35 29 U 53m no Hft
34 23 233
5-1 U 44 IKCU tiH

5 U 5 U(0> Hfl
10 U 1>I U tm
33 6? 543

HU 10-001 MM10-002 MUl l -OGl HH 1 1 -QOJ " •
S
U

so u
50 U
SO U
50 U
25 U
SO U
25 U
25 U
7.5 U
25 U
25 U
25 U
50 U
25 U
25 U
50 U
25 U
25 U
25 U
25 U
25 U
25 U

0 .1
25 U
50 0
25 U
50 U
50 U
25 U
25 U
25 U
25 b
25 U
25 0
11 J
U

0.05 U
0.05 1)
0.05 U
0.05 0
0.05 U
0.05 U
0.05 U
0.05 0
0 . 10 U
0 , 10 U
C . 10 1 1
0 . 10 U
C . 1Q U
0. 10 Uu.to u
0. 10 U
0.50 U
0. 10 U
0.50 U

1.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

1.0 U
1.0 1)

V
10 U
2S

3 II
5 U

100 U
9 tl

10 U
2320

0.2 U
29 0
HH
5 U

44 U
5 «

10 U
23

S
a

10 U
10 Uic a
10 U
5 U

10 U
S U
5 U
5 U
5 U
5 U
E U

10 Ur u
5 U

10 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
S II

10 U
5 U

10 U
10 U
5 U
5 U
5 U
S U
B
5 U
5 U
U

0.05 U
0.05 0
0.05 U
0,05 U
0.05 U
0.05 U
0.05 U
0.05 U
0 . 1 0 U
0 . 10 Ua. to u
0. 10 U
0 . 1 0 Uo . to u
0. 10 U
0 . 10 U
0.50 0
0 . 10 11
0.50 II

1.0 U
0.50 U
0.50 U
0.50 II
O.SO U
0.50 U

1.0 U:.o u
V
0 Utes
4 U

Kfl
62
Zl

44700 <0)
0.2 UiQ)

70
100 U
30
48 UCCu
S U
11 U
?5

MOVES i <U> Und*l«ct*d; CJ) Pro sent bolou detection Unit; (Nf» Mat analyzed

. . „.. —— . _.. . . — .

CHUJ Hot volid»*.ed; CO) Oualifi«d

. . ..^____^._. —— .. —— -. — __....„.;,....„
. . ., .. . . . . , . _ . _,.—,-.; .:,._,..,._•;„-.-.-•.-;.:.

; <S> Sh»llou; OX* Dc«

.. ———— ——*-_— .___.—

p:_
- —— —~— i-

S
U

10 U
10 U
10 U
10 U
5 U

50
S U
5 U
5 U
5 U
5 U
5 U

10 U
5 U
S U

10 U
5 U
5 U
5 U
5 U
5 U
5 U
5 »
S W

10 U
5 U

10 U
10 11
S U
5 U
5 C
5 U
5 i!
5 U
5 0
V

0.05 (J
0.05 U
0.05 U
0.05 0
0.05 U
O.OS U
0.05 I'
0.05 U
0 . 10 U
0. 10 U
0 . 10 II
0 . 10 U
0 . 10 U
0. 10 U
0. 10 U
0, 10 Uo.so u
0 . 10 U
0.50 U

1.0 II
0.50 0
0.50 U
0.50 U
0.50 U
0.50 U

1.0 U
1.0 U

0
10 U
10 U
3 U
5 U

100 U
102
31

9 1900
0.2 U
131
HH
39
44 U

5 U
IP U

345
; CIO l>*lid; CI)

-——"——-——— —— ~

S 1
0 1

•10 U B
10 U •
10 U B10 u g
5 U •

10 U •
5 U B
5 U B
5 U •
S U •
5 U •S u •

10 U -•s u -B
5 U _|

10 U •
S II |
S U ~|s u B
5 U •
5 U I
5 U Is u 1
5 U I

10 1' 1
51) I

10 U I
10 U <-*. 1
5 U ̂ 1
5 U i 1
5 U ^* I1 " r- I
5 U O 1

*̂"N Ht* ^— -J i
0.05 U I
Q. 05 II 1
0 .05 U 1
0.05 U 1
0.0' U 1
0.0' 0 1
0.05 1) 1
O.OS U 1
0 . 10 U 1
0 . 10 U 1
0 . 10 II 1
0 . 10 1) 1
0 . 10 U 1
0 . 10 U fi
0. 10 U 1
0 . 1 0 U 1
0.50 U 1
0 . 10 » 1
0.5U U 1

1.0 II 1
0.50 U 1
0.50 11 1
0.50 II 1
0.50 U J
0.50 II 1

1.0 U E
1.0 U 1

8 U 1K: 1a u E
4 U 1S

14 U 1
21900 Ctl.i I0.2 uco> :-;

£•1 U 1un \
13 1
<8 IKS) 1
3 U 1

10 U 1
;===::========
Invalid 1

J
- . . . .. ..-:;~^|

;-^^S3

007441



I
8
I
I
I

SOUUl CHVflLCRDE SITE * GRQUHDHflTEft ftllhLVTICflL RESULTS

HH1&-OCU MHlfc-002 HUC3-OOI

I
I
I
I
I
I
I
I
I
I
I

*„«,
««JUflUU ORGflHICS Uign>

BWmiOMErHHHE
WtWYL CHLORIDE
CltunROETHHHE
HErtlVLEHE CHLORIDE
RCITTDHE
CflK!80H DISULFIDE
I . : -DICHLOROETHEHE
l.a-DKHLOEOErHrtl lE
rRHlNS-1.2-OICHLOROErMEHE
CHLJIROFORH
U--DICHLORO£rHflH£2-swrnnonE
1 , S . 1 -VRI CHLOROETHflHE
CFtfifflOH TErRftCHLORIUE
VIWVL flCETflfE
BRQHOOICHLOROHErHfiME

- 1,2-OICW.ORQPROPIlHE
m*IS- 1 . 3-01 CHLOROPRQFEItE
THI CHLOROETHEHE
DI SP.OHOCHL.ORQHE THflHE
1 . 5.2-rRICHLOROETHfWE
BENZENE
CI S- 1 , 3-DI CHLOROPKOPEIIK
2-CHLOROErHVLVIHVL ErHEH
BC..IXOFORM
2-HESrtHOHE
«-«ET HVL- 2 -PEHFRHQHE
TE^ftflCHLOROerHEHE
1. 1 ,2,2-rETRflCHLOPOErHflHE
rClLUEME
CM-QROBEMZEHE
EtKV'LBEHZEHE
ST t'UEHE
TWRL XVLEHES
PESriClOES/PCB (uq/lJ
flLTHfl-BHC
BEtfl-BHC
OELTR-BHC
GWmn-DhC (LlNOflNE>
KETrflCHLOR
RLOPIH
HETflCHLOR EPOXIQE
EWOSULFHH I
DIELDRIH
^«^"-00£ENEiRltl
tHOOSULFflh II
4. 1 ' -DDD
E10R1H HLOEW'DE
Ef«0£lJLFflM SULFflfEi.-v-ocr
KETHOXVCHLOR
EWifttH KETOHE
O4.0RQRHE
rOXftF-HEHE
WWCLOR-tOlb
HROCLOR-1221
flftOCI.OR-1232
flftOCl Oft- 1212ftftGCtOR-1218
flftOCLOR-1251
HROCUlR-1260
IMORGHHICS (uq/l>
SILVER
flRSEHIC
BCRVLLIUH
CftOMI UH
CVflHIDF.
CHftOfUUK
COPPER
IRON
HERCURV
HltKEL
HI TRfiCE
LEflD
WIIIHOHV
SELEHIUH
rHflLLIIJH
21 HC

„-_ ... ——— ̂_-~_ ——— ̂^^_.

S S
V ltd

1000 It
1000 IJ
1000 U
1000 U
500 U

1000 U
500 1)
500 IJ
SOU IJ
SCO U
500 U
SOU U

1000 U
500 U
500 IJ1000 u -- ——
500 U
500 U
500 IJ
500 U
500 U
500 U
500 U
SOU U

1000 U
500 U

1000 U
1000 U

500 U
500 U
500 U
500 u
500 U
500 U
500 U

V HH
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.0^ U
0 . 10 U
0 . 10 U
0 . 10 U
0 . 1 0 U
0. 10 U
0 . 10 IJ
0 . 10 U
0 . 1 0 U
0.50 U
0 . 10 U
0.50 U

1.0 U
0.50 Uo.so u
0.50 U
0.50 U
O.SO U

1.0 U
1.0 U

V V
10 UClii Hit

24.0 2?
3 U Hf)
5 UCQ) HH

100 IJ HH
11 73
It HO

%20 Hrt
0.2 U Nf1
3^ U ?6
Hfl Hll

t02 ?2
1-1 UCQ5 ttlt

5 IKQ) tin
10 U Hfi
60 HI

H01ES 1 On Undetected! <OJ
<HW Hot validAUd;

~.~_̂ 1~™~™ —— î ™_~.~ .̂.

S
V

1000 IJ
luO'l U
1000 U
1000 IJ

500 U
too ij
500 Usou u
500 U
SOO II
500 U

1000 U
500 U
500 U

" " — "tOOO IJ
SOO U
SOO U
500 IJ
500 IJ
SOU U
500 U
030
500 U

1000 U
500 IJ

1000 U
100U U
SOO IJ
500 IJ
6tO
SOO U
500 II
500 U
500 I)

V
2.50 U
2.50 IJ
2.50 U
2.50 U
2-SO II
2.50 U
2.50 U
2.50 U
5.00 U
5.00 1]
S.OO U
5.00 U
5.00 U
S.OU U
5.00 U
5.00 U

25.00 IJ
5.00 U

25.00 II
50.0 U

25 .00 U
25.00 U
25.00 U
25.00 U
25.00 U

50.0 U
50.0 U

V
10 U(0>
SO

3 U
5 U(0)

100 U
2k

22100
0.2 U
17
Hit
11 UCO>
S K«D

10 U
75

S
Hll

V
0.25 U
0.25 U
0.25 U
0.25 b
0.25 U
0.25 U
0.25 U
0.25 II
0.50 Ui.r
0.50 U
0.50 U
0.50 U
0.50 '1
0.50 U
O.SQ U
2.50 U
0.50 U
2.50 U
5.0 U

2.50 II
2.50 0
2.50 U
2.50 U
2.50 U

5.0 U
5.0 U

V
lift
26HH
HH
HH

9 Utin
Hfl
HH
Hfl

5 U
Kfl
Hfitin
1? U

Present belou dotc^.ti on linit;
<Q> Ou.,H*Ud( «

„. ———— .__._™=

> Shall <m; CD)

- ———— —— ——

S
V

10 U
10 U
10 U
10 U
5 Uirus u
S U
5 IJ
5 U
5 U

10 Us u
5 !J

10 U
5 U
5 U "
5 U
5 U
5 U
5 U
5 U
S U

10 U
5 U

10 U
10 U
5 U
5 U
5 0
S U
S U
5 U
5 U
V

0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
C.05 U
0.05 U
0.05 U
0 . 10 U
0 . 10 U
0 . .0 U
0 . 10 U
0 . 10 U
0 . 10 U
0. 10 U
0. 10 U
0.50 UO.t r i u
0.50 tl

1AI IJ
0.5( 1 U
O.SO U
0.50 U
0.50 U
0.50 U

1.0 U
1.0 U

V
10 U--OJto i
3 U
5 tKO>

100 U
20
10 U120

0.2 U29 ym-*
1-1 u<0>

5 IKO)
10 U
2-1

CHfD Hot inolyasd;
Oetp.

——————— , ———————

S
V

10 U
10 U
10 U
10 U

5 U
150

5 U
S U
5 U
5 U
3 J
5 U

10 U
5 U
5 U

' Hi IJ
5 U
5 U
S U
S IJ
5 U
5 U
5 H
5 U

10 U
5 U

10 U
10 U
5 U
5 U
5 U
5 U
5 U
S U
5 U
M

0.05 U
0.05 U
C.05 U
0.05 U
0.05 U
0.05 U
0.05 U
O.OS U
0 . 10 I)
0. 10 U
0 . 10 U
0 . 10 U
0. 10 !J
0 . 10 U
0 . 10 U
0. 10 U
0.50 U
0 . 10 U
0.50 U

1.0 U
0.50 U
0.5U II
0 .50 U
0.50 U
0.50 U

1.0 U
1.0 U

V
a u

1(1 U
3 U
•1 U

Hft
12
11 U

311 U)
0.2 U

2-1 U
200

5 U
10 U
S U

10 U
1? U

W) V«Ud; a

s
I'

IN IJ
Ui «
10 U
10 U
5 U

10 0
5 U

10 U
5 II
5 U
5 IJ
5 0

10 H
S U
5 0

1U U
5 IJ
5 U
5 'I
5 II
0 Ur, Ur, U
5 U

Hi U
5 U

10 lC\J
1" U
5 IKT
•3 (1
5 IKj
5 U
5 lf^-
5 H
0 'O
v O

fl.O^i U
0.0-7 U
O.OS U
0.05 0
0.0^ U
0.05 U
0.0^ U
O.OS U
0 . 10 U
0. 1U U
0 . 10 U
0- 10 II
0. 10 U
0 . 10 U
0 . 1 0 ' 1
0 . 10 U
0.50 U
0. 10 U
0.50 Ut.oo u
0.50 II
0.5ft U
0.50 U
0,50 U
0.50 II
1 .00 H
1 .00 U

V
1 II
5 U
2 II
5 U

10 U
B U

IF. U
2T20o.z u

31 U
1UO

•4 U
51 U
1 II
5 IKO

10 U
} Invalid

K

11

1_H
H

I1

1
1y

~i3{=3

.

- — " lijjj

007442



sourn cnvHLCHDE sire - flHnivnc.HL RESULTS

III

IIIIIIIIIIII

—* Hu«bor PQ2-032 PG3-G01
Iw
VOLATILE QRGftWCS Cu-)/l)
tHUSlfiOHETHflfS
fJROWOHfTUHHE
WlWrt. CHLORIDE
CKLSROETHHHE
HETKVLEHE CHLORIDE
flCE^ONE
CARSON DISULFIOE
l . t-OICHI.ORQETHEHE
H-OICHLOROE rHftHE
TRRH5- 1 . 2-01 CHLORQEmilE
CHLWOFORh
i r-DltHLORO£rHflllE
2-eUTflHOHE
l. i . l -rRICHLOROETHflHE
CRR&OH TETRRCHLORIDE
UIKVL RCETHTE
BP3HOOI CHLOROHETHHHE
1 .2-01 CHLOROPROPHHE
FBflMS- 1 - 3-01 CltLOROPROPEHE
tRlCHLORQErKEHE
01 BROHOCHLGROHETHHHE
1 . 1 , 2-rRlCHLOROErHflHE
BEK2EHE
Cl S- 1 . 3-01 CVft, OROPROPEHE
2-CHLOROETH'rt.VlNVL ErMER
geOMOFQRH
2-HEXRHOHE
1-HETHVL-2-P£HrftHQHE
rETRfiCHLOROETHEHE
1.1.2.2-rETRflCHLflRGETKflHE
rOLUEHE
CMLOROBEHZEKE
ErHVLeEN^ENE
STVREHE
TOfflL XVUEKES
PESTICIDES/PC6 Cug/lJ
BLPHfl-6riC
BETH-BHC
0£LTH-BHC
GflHHfl-eHC (LINDHHEJ
KEPTHCHLOR
RLDRIH
HEFrfiCllLOR EPOXICE
EHOOSULFflN I
DIELORIH
1.1 '-DDE
ENDRIHEHDOSULFHH n
•« . 1 '-DOO
EHORIH RLDEHVOE
tWDO^ULFRH SULFHIE•*.-*' -oor
METHOXVCHLOR
CHORIH KETOHC
CHLQRDRHE
tOXHPHEHE
fiftOCLOR-lGtfe
SROCLOR-l2ai
HROCLOR-" 12 32
ftROCLOR- 12-12
rtROCLOR- 1218
ftEOCLOR-1251
HROCLOR-126O
IHORGHHICS <ug/l >
^._____ ,_* — ,.-«,.» — -. — ——— — — - — * —— . — — - —— -

SILVER
RRSEHIC
SERVLLIUM
tflOMlUH
CVHH10E
CHROHIUH
COPPERIRON •
KERCURV
NICKEL
NITRHTE
LEHD
WiriHOHV
SELENIUM
fHRLLIUH
21 HC

S S
y tin

10 IJto u
10 U
10 U
5 IJ

10 U
5 U
5 U
5 U
5 IJ
5 U
5 U

10 U
S U
5 IJ

10 U
S U
5 1'
5 U
5 I)
5 U
5 U
5 U
5 IJ

10 U
5 U

10 'J
10 U
5 U
5 U
S U
5 U
5 U
S U
5 U
V M

0.05 U
0.05 U
O.OS U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.10 U
0. 1Q U
0.10 U
0.10 U
0.10 U
0. 10 I ]
0 . 10 Uo.io ;]
0.50 U
0.10 tl
0.50 U

1.0 U
0.50 0
0.50 U
0.50 U
0.50 U
0.50 U

1.0 U
1.0 U

Q V
10 u m
10 U 10
3 U Hft
5 U HH

100 U HH
13 ^
\0 0 HH

1110 Hfl
0.2 U NH

30 21
Hfl Hfl
15 5
11 U HH

5 U tW
10 tl HH
H I?

S S
V Hfl

200 U
20U U
200 U
20(1 U
100 U
200 U
ICO U
100 U
100 U
100 U
100 U
100 U
200 U
100 Utoo u
200 U
100 U
100 U"loo y
100 Utoo u
100 U

70 J
100 U
200 U
100 U
200 U
200 Utoo u
100 U

33 J
100 U
85 J

100 IJ
85 J

U HH
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0 . 10 U
0. 10 U
0. 10 o
0. 10 U
0. 10 U
0.10 1!
0 . 10 U
0.10 U
0.50 U
0. 10 U
0.50 U

1.0 U
0.50 U
0.50 U
O.SO U
0.50 U
0.50 U

1.0 U
1.0 U

0 V
10 U HH

U 30 2&
3 U «a
5 U HH

100 U Hfl
U 9 U •$

10 U HH
?380 HH

0.2 U HH
U 61 21

100 U Hfl
U 5 U 5

11 U Hfl
S U HH

10 U Hfl
U 33 1?

S S
V HH

1000 U
1000 H

.1000 U
1000 U
500 U

1000 J
500 U
500 U
500 U
500 U
500 U
500 U

1000 U
500 U
500 U

1000 U' 50O U -.
500 U

" 500 If
500 U
SOO U

. 500 U
800
500 U:ooo u
500 U

1000 U
iOOO U
500 U
500 U
?10
500 U
SOO U
500 U
500 J

v tin
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 I)
0.05 U
0. 10 U
0. 10 U
0.10 U
0 . 10 U
0 . 10 U
0 . 10 U
0 . 10 U
0. 10 1)
0.50 U
0. 10 U
0.50 U

1.0 U
0.50 U
O.SO U
0.50 U
0,50 U
0.50 U

1.0 U
1 .0 U

V I1

10 U Hfl
2^ 10 U

3 U HH
5 U HH

100 U HH
U 21 21

11 HH
20100 HHa. 2 u Hfl

U 2% U 11
100 U Hfl

U 10 9
11 U Hfl
5 U HR

10 U HH
W 63 11

5
V

10 tl
10 U
10 U
10 U
5 U

10 U
S U
5 IJ
5 U
5 U
5 U
•5 U

10 U
S U
5 H

10 II
3 U
5 u

— -5 U
5 U
5 (J
S U
5 IJ
5 U

10 U
3 U

10 U10 u K^
5 II5 u c-:^r
5 U
5 U^"
5 U
5 «(•-•-
5 U

" "
0.05 U
0.05 U
0.05 II
0.05 U
0.05 U
0.05 U
O.OS tl
O.OS U
0 . 10 U
0. (0 U
0 . 1 0 U
0 . 10 1 . 1
0. 10 u
0 . 10 U
0 . 10 U
0.10 U
0.50 U
0 . 10 U
0.50 U

1.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

1.0 U
1.0 U
a

10 U11
3 U
5 Utoo u
9 U

10 U
6850

0.3 U
5Vtin
5 Un us uto u

53
NOTES c an Undetected:

<KV> Hot
Present belou dat«ction limi; <HH> Hot analyzed;
CO) Qual if ied; <S> ^.allou; (0> Deop.

Valid; CO Invalid
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SOUTH CHt'tlLCRPE SUE - GRfUtlCiMHTEC flt iftLVfICflL RESULT"

II
I
i

III

S-S*pl» N'jxbor F'04-002

7f na S

VGLflrjLE QRGRIUCS Cuq/l) HH
CHLOK;DH£THflNE
DP 0 WBSE T Hft H E
UINVi. CHLORIDE
CHLOraGEFHRHE
METMVLEHE CHLORIDE
fiCEfCWE
CflRBCW DISULFIDE
1,1-01 CHLOROETNEHE
1.1-CICHLOROETHHHE
fftHHS- 1 , 2-DI CHLOROETHEHE
CHLOCorORM
1.2-C:CHLOROETHRHE
2-SUtflHQHE
l . l . I-TRICHLOROETHftHE
CflRBiON TETRRCKLORIDEVIHVL ncerflTE " - - — -
BROtttffll C ̂ OROHEHIRNE
1 . 2-DI CHLOROPROPflHE
TRfittS- 1 . 3-Dl CHLOROPROPEHE
TRItHLOROETHEHE
niBBOHOCHLOROMETMRHE
1 . 1 ,2-TRICHLOROETHflHE
8EH?F_HECIS-1 , 3-DICHLORHpROPEHE
2-OtOROETHVLUlHVL ETHER
BROHOFORM
4-HET HYL -2-PENT HHOHE
TETCRCHLQROETHEHE
1. 1.2,2-rETRRCHLOROETHRNE
TOLUENE
CHLOROBEH2ENE
EfMVLBEH2EHE
STVCEHETOTRL KYLEHES
PESTICIDES/PCS <ug/l> NH
RLW«'BHC
BE'M-BHC
DEL.TR-BHC
GfiKMH-BIIC <LINOftHE3
HEPTHCHLOR
HLOR1H
HEPTflCHLOR EPOXIOE
EKOQSULFHti 1
BIEi-DRIN
EKORI H
EKOOSULFflll II
EHORIH HLOEHVOE

__EKDOSULfHH SlR-FlttEn -^ • -nnr
HETHOXVCHLQK
EMDRlH KETOHE
CHLORORHE
TQXflPHEHE
RROCLOR-1016
Hft OCLOR- 1221
HftM:LOP.-t232
IWGCL OR- 12-12
flftOCLOR- 1248
RROCLOR-125-<
PftDCLOR-1260
IMORGflHICS (ug/l) V
SILVER HR
fiRSEHIC 10 U
BERYLLIUM NH
CJffiHIUH Hft
eWHIDE HR
CHROMIUM 2-1
COPPER HR
I ROM Hfl
tKECURV Hfl
NICKEL 51
SJTRRTE Hfl
LERD "f
SELEHIIIM fin
rifitLLI U1 HR
21 HC 57

P05-001 rOS-002
S S
V HH

100 U
100 Utoo u100 u

50 U
T8 J
50 U
50 U
50 U
50 U
50 IJ
50 U

100 U
50 U

.^SO U
"'""•^lOO IJ

50 U
50 I)
SO U
50 U
50 U
50 U
SO U
50 U

100 U
50 U

100 U
ICO U
50 0
SO U
50 U
50 U
SO U
50 U
SO U

V KR
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0,05 U
0.10 U
O. 10 U
0. 10 U
0. 10 U
0.10 U
0. 10 U
0 . 10 U
0. 10 U
0.50 0
0. 10 J
0.50 U

1.0 U
0.50 U
0.50 0
0.50 U
0.50 U
O.SO U

1.0 U
1.0 U

V V
lo U«D itr.
10 U 10
3 U HH
5 U«i:> HH

100 0 HH
25 9
17 Hfi

H40iJ Hfl
0.2 U Hft

2-J U 2-1
itfl HH
21 5
4-1 U<Q> MR

5 UCO) HH
10 U Hfta? n

OU01-001 QUO 1-002 OM02-OQ1 DUG 2 -002
S
V

10 II
10 U
10 U
10 U
S U

130
S U
S H
5 U
5 U
5 U
5 U

10
S II
5 U

10 U
5 U

——— —-5 IJ
5 U
5 U

.5 U
5 U
5 U
5 U

10 U
5 U

10 U
10 U
5 U
5 U
5 U
5 U
G U
5 U
5 U
V

0.50 U
110

0.50 U
0.50 L'
0 .50 U
0.50 U
0.50 U
0.50 U
1.00 tl
1. 00 U
1 .00 U
1.00 U
1.00 U
1.00 U
1 .00 U
1 .00 U
5.00 U
1 .00 U
5.00 U
10.0 U
5.00 U
5.00 U
5.00 U
5.00 U
5.00 U
10 .0 U
10.0 U

V
10 IK(D

U 166
3 U
5 MOD

100 U
U •) U

10 U
6230

0.2 U
U 40

HH
U 2t r-^ UXO)

S U<0>
If U

-_.„._„„.'?„——

s
lift

u
0.25 U
C.5?
0.25 II
0.25 U
0.25 U
0.25 U
0.25 U
0.25 U
O.SO U
0.50 U
0.50 U
0,50 U
0.50 U
0.30 U
0.50 U
0.50 I)
2.50 U
0.50 U
2.50 U
5.0 U

2.50 U
2.50 U
2. SO U
2.50 U
2.50 U

5.0 U
5.0 U

V
HH

15C.
HH
HH
HR
H
Hfl
HH
till
2-1 U
Hfl
2E
HHim
t(R
5-1

S
"

1000 U
1000 U
1000 U
1000 U
500 U

1000 U
500 11
500 0
SOU U
500 U
500 U
500 U

1000 U
500 U
500 U

- - 1000 U
500 U
500 U
500 U
500 U
500 0
500 U
500 U
500 U

1000 U
500 U

IUOO U
1000 U
500 U
500 U
500 U
500 Usori u
500 II
500 U

V
0.05 IJ
0 .05 U
0.05 U
0.05 II
0.05 U
0.05 U
0.05 U
0.05 U
0. 10 U
0. 10 U
0 . 10 U
0 . 1 0 U
0 . 10 I I
0 . 10 U
0. 10 U
0 . 1 0 U
O.SO U
0 . 10 U
O.SO U

1.0 U
0.50 U
0.5C U
0.50 U
0.50 U
0.50 U

1.0 U
1.0 U

V
10 U
69

3 U
3 U

100 U
9 U

10 U
•1560
0.2 U

23 it
Hit

S U
4H U

S U
10 U
29

5
V

10 U
10 IJ
10 IJ
10 'J5 'J

7 }
5 IJ
*i IJ
^ U
9 IJ
5 U
5 it

10 'I
5 U
S U

ID U
1 IIc, U
S II
<> U
S tl5 II•1 1% IJ
10 II*. u
10 H ~̂4-
10 U
* '* <::^}"cj U
It <rt."i U ^7 r-•5 IJ 'n o.____„__',":„_ a

V
tin
60
Itfltintm? utmtmtm
37tm1 1tin
HAtin
17 U

HOTES I <U> Undetected; CJ1 Present belou d*t*ctior l iHitj <Hftl Hot analyzed;
(WO Hot v«Hu'atod; <O) Qualified; <S> S^'-lou; O» Ocwp.

Waltdi Cl>

007444



SOUTH CftVULCHDE SITE - CROUHOHftrER HltflLVTICfiL RESULTS

I
I
I
I
I

5-anplB Hunbur QU01>-001
2*..*
VOLflflLE ORGfflUCS Ojg/l)
CHLDROHETHfUlE
BROHOHETHflHE
VIN'rt. CHLORIDECHLOROETHftHE
HEFHVLENE CHLORIDERCETOHE
CfiPBOH OISULFIOE
1 . 1 -OICHLOROE7HEHE
1,1-OlCHLOrOETHRIIE
TRHMS-1.2-OICHIORCETHEHE
CHLOROFORM
l .e-DICHLQROETHRHE
2-eUTflHQHE
l. l . l 'TRKHLOROETHflME
CRRBOlt rETRflCHLORIDE
•VlrtVl. flCETRTE
BROMODICHLOfcOHETHflNE

71.2-OICHLOROPROPRNE
TRRHS-1.3-DICHLOROPROPEl(£
TRICHLOROETKEME
01 BKOHOCHLOROMETHflHE
1.1.2-TP.ICHLOROETKftHE
BcHZEHE
CIS- 1 , 3-01 CHLOROPROPEHE
2-CHLOROETHVLVIHVL ETHER
BffOHOFORM
2-HEXHHOHE
4- HE T HVL-2 - PENFRHOHE
TET!*flCHLORO£THEHEl,l,2.S-TErRflCHLOROETIifiK£FOLUEHE
CHLOROBEN2EHE
ErHVLBEHZENE
STVREKE
TOtOL XVLEKES
PEST1C10ES/PCB <uq/l)
HLPHft-BHC
BEFR-8HCDELTR-BHC
fiflfttlfl-BHC CL1KORKE)
HEPTHCHLOR
flLORIN
HEPFflCHLOR EPQXIOE
EHOQSULFHH I
D1ELORIH
4,1- -ODE
tHORltJ
EHQOSULFHH II
4. 4' -000
EHDP.IN RLDEHVOE
CHDOSULFflN SW.FRTE
4,4 ' -OOT
HETHOXVCHLQRENURIH KEfOHE
CHLOROHME
TOXRPHEKE
RP.OCLOR-1016
RROCLOS-1221
RROCLOR-1232
flRQCLOR-1242
UROCLOR- 1248
RROCLCR-1254
OROCLOK-1260
JHORGtlHICS (ug/O
SILVER
RP.SEHI C
eERVLl.lUtt
CRDHtUH
CVRHIDE
CHROMIUM
COPPER
IROH
MERCURV
NICKEL
KIFRflFE
LEflD
HIITIHOHV
SELEHItlH
ritflLLUm
ZINC.,___-™.___™_—— .„*_

D
U

10 U
10 U
10 U
10 U
5 Usi e
5 U
5 U
5 U
5 lJ
5 U
5 U

10 U
5 U
5 U

--——10 U
5 U
5 U
5 U

• 5 IJ
5 tl
5 U
5 J
5 U

10 tl
5 U

10 U
10 U
5 U
S U
5 U
5 U
5 U
5 U
5 U
V

0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
O.OS U
0,05 II
0.05 U
0 , 10 U
0,10 U
0 , 10 U
0, 10 U
0 . 10 U
0.10 1]
0 . 10 U
0. 10 U
0.50 U
0 . 10 U
0,50 IJ

1.0 U
O.SO U
O.SO U
0.50 U
0.50 U
0.50 'J

1.0 U
1.0 U

Q
IP Uto u
3 U
£ U

100 0
9 U

10 U
35?00

0.2 U
60
HA
23
44 U

S Uto u
156

i lores t oj>

OUQfc-002
D
C

10 U
10 IJ
10 U
10 U

3 0
10 0
S U
5 U
S U
5 U
5 U
5 Uto u
5 U
5 U

10 U
5 U
5 U
5 U
5 IJ
S U
5 U
5 I)
5 U

10 U
5 U

10 U
10 U
5 U
5 U
5 U
5 U
5 U
3 J
S U
a

0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
O.OS U
O.OS 1.1
0 . 10 U
0.10 U
0. 10 U
0 . 10 U
0 . 10 tJ
0.10 U
0. 10 U
0. 10 U
0.5D U
0, 10 U
0.50 U
1.0 U

0.50 U
0.50 U
0.50 U
0.50 U
0.50 U
1.0 U
1.0 U

V
8 Uto u
3 U
4 U

NO
9 U

14 U
1430

OHO?-OOl QH07-OIJ2
S S
V HR

10 Uto u
10 U
10 U
* U

10 U
5 U
5 U
5 U
S U
5 U
5 IJ

10 U
5 U
5 U

10 U
5 U

- - S U
S U
5 U

J5 U
5 U
5 U
5 U

10 U
5 U

10 U
10 U
5 U
5 U
5 U
S U
5 U
5 U
5 U
V tlft

0.05 U
0.05 U
0.05 U
0.05 U
O.OS U
O.OD IJ
0.05 tl
0.05 U
0 . 1 0 H
0. 10 IIo. to u
0 . 10 IJ
0 . 10 U
0. 10 11
0.10 U
0 . 1 0 U
0.50 U
0. 10 U
0.50 U

1.0 U
0.50 (J
0.50 U
0.50 U
0.50 U
0.50 U

1.0 U
1.0 U

Q V
10 U MR
95 59
20 HR
10 HR

100 U Nfl
155 2 ll-
flS MR

(Q> 165000 Mft
0.2 UCQJ 0.2 11 HR

42
HR

S U
4S 11

S tJ
10 Uir u

Undetected; CJ)

18? 241m HR
159 14fl

C0> 44 U tlft
S U HR

10 U Hfl
27S 552

Prvsent beloti detection Unit

OH08-OU1 OH09-OU2 fWOH-
S 5
U HR

10 Uin u
10 U
10 U5 u
10 U
5 U
5 U
S H
5 U
5 U
5 II

10 U
5 U
5 U

10 U . , . . . . . ,
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

10 U
5 U

10 t)to u
5 U
5 Ua u
S U
S U
5 U
5 U
u tin

O.G5 U
0.05 U
0,05 tl
0,05 U
0,05 U
0.05 U
O.OS U
0.05 U
0 . 10 l i
0.10 U
0 . 10 U
0. 10 U
0 . 10 U
0.10 U
0 . 1 0 U
0 . 1 0 U
0.50 U
0 . 10 U
0.50 U

1.0 U
0.50 U
0,50 U
0.50 U
0.50 U
0.50 U

1.0 U
1.0 U

V U
10 u HR
22 55

3 0 HR
9 HO

100 U HR
19 ??
13 «R

5340 Hfl
0*2 U HH

29 U IQC
t(R Hft
28 5Z
44 U Hfl

5 U HR
10 11 Hfl
49 14&

; CHft) Hot analijrod; CW Valid; tt>

001
S
M
to u
10 U
10 U
10 U
5 U

10 U
S U
6 U
5 U
5 U
S U
5 U

10 U
S U
5 0

—10 U
S II
5 U
5 II
5 U
5 U
5 U
5 II
5 11

10 U
5 U

10 II .p.
10 U U l

5 U —— .
5 U ^
5 U ̂
5 U ̂ T
5 " r—5 U H-5 U ou o

0.05 U
0.00 U
0.05 U
O.OS U
0.05 U
O..OS U
0.05 U
0.05 II
0 . 1 0 t l
0.10 U
0 . 10 U
0 . 10 U
0. 10 II
0. 10 U
0. 10 U
0. 10 U
0.50 U
0 . 10 U
0.50 II

1.0 U
0.50 U
0.50 lJ
O.SO U
0.50 U
0.5U U

l.U U
1.0 II

U
10 IJ

13.0
5
S Uion u

31
21

304UO
O.Z V

29 UHR
40
•H U

S U
10 II
99

I i\val J d
<MV> Not valid*t*d; CO) Qualified; CS> Shallow; Oa«pt <B) Detected in Blank.

007445



IIIII
IIIIIII

SartfjU* HuMher
Zone

voLnniiE ORcmucs <uq/i)
CHLomimETHflHE:
BROHUIHErHftHE
VlHVL CHLORIDE
CHLCHlDETHfWE
H£TW»LEKE CHLORIDE
RCEratME
CflROOIH OISULFIOE
1,1-OlICHLOROETKEHE
1,1-ttaCHLOROETHRHE
TRfltlt£-1.2-DIC4LOROCTHEKE
CHLQRUJFORM
1,2-GaCHLOROETHRHE2-8tircflHOH£
l . l . f i-TRlCHLOROETHRHE
CRRBOIH TETRRCHLORIQE

""VIHVL •flCETRTE
BROMUlDICHLOROHETHfiHE
1,2-aiCHLORQPROpHHE
TRJWS-- 1 , 3 -01 CHLCROPROPEHE
TRICHIUUOETHEHE
OienOWCiCHLOROKETHfiHE
1 . t , J?-TRl CHtOROETHfltlt
BENZEHE
CI 5- 1 , 3-OICHLOROPROPEHE
2-CHL.OROETHVLWIHVL ETHER
BROWIirQRH
2-HEW1HOHE
4-BE* HVL-2-PEHrmiOKE
TETHflCHLOROETHEHE
I. 1.^.2-TETRRCtO-OROETHHHE
TOLUENE
CHtOKOBEHZEHE
ETHVLBENZEHE
STVRJEKE
rOTRL XVLEKES
PESriCIDES/PCe Cug/l)
RLPHR-eHC
8ETH-BHC
DELF6-8HC
GSM1R-BHC aiNDflHE)
HEPr«CHLOR
rti.DR.JN
KEPfRCHLOR EPOXIOE
ENQOSULFftH I
DIELURIH
1 r1 * "DDEEKDR1H
EHDQSULFfW II
I.-I'-DDD
EltCCttN flLOEHVOE
£ND8&ULFrtH SULFflTE
*t,1"-DOT
KETH3XVCHLOR
EKDRItt KETOHE
CHLQROflHE
fOXWHEHE
RROO.OR-1016
(HtOCLOR-1221
RROO.OR-1232
RROCLOR-I242
ftSHXLOR- 1248
ftROCtOR-1251
flROO.QR-1260
iNcecmucs <uqvn
SILVER
fifiSENIC
BERYLLIUM
CfiOMIUH
CVRMIDE
CHROHIUH
COPPER
IRON
HERCURV
NICKELta t Rfift.
LtfiO
BHTIHOHV
SEIJEHIUH
TMflLLIUH
21 MC

OH09-002
S

Hfl

. _„

HH

U
HH
10 U
Hfl
Hft
Hfl1?
HR
Uf\
Nfl
1?
Hft
20Hft
HR«n

3=========sa!is:=KOTE5 t <Ui

SOUTH CftVfllCflOe SITE - OROUHDHflTER ftHftLVTICF

OHIO-001 OHIO-002
S
V

200 VJ
200 U
200 U
200 U
HO
200 U
100 U
100 U
100 U
100 U
100 Utoo u
200 U
100 Utoo u
100 U
100 U
100 U
100 U
100 U
100 U
290
100 U
200 U
100 U200 U
200 U
100 U
100 U
620too u
270
100 U
960

v
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0 . 10 U
0 . 10 U
0. 10 U
0.10 U
O.lf i U
0 . 10 U
0.10 U
0. 10 U
0.5G U
0. 10 U
0.50 U

1.0 U
0.50 U
0.50 U
0.50 U
0.50 0
0.50 U

1.0 U
1.0 U
u

10 U
35

3 U
5 U

100 U
12
33

35500
0.2 Uertoo u25?
6?

6 U
10 U

116
UndeUctedf CP Pr,

S
U

100 U
100 U
100 U
100 U
52

100 U
50 U
SO U
50 U
50 U
50 U
50 U

100 U
60 U
50 U

100 U
SO U
50 U
50 U
50 U
50 U
50 U

360
50 U

100 U
50 U

100 U
100 U
50 U
50 U

1000
50 U

170
200

1100
V

0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.1 ( 1 U
0 . 10 U
0 . 10 U
0. 10 U
0. 10 U
0 . 10 U
0.10 U
0.10 U
0.50 U
0 . 10 U
0.50 Ut.o u
0.50 U
0.50 U
0.50 U
0.50 U
0.00 U

1.0 U
1.0 U

V
9 U

IS
9
1 U

HR
151

76
130000

0.2 U
15?
100

19
IB t

S U
10 U

303
»»nt bftlo*

OW 1 1 -00 1
S
V

1000 U
1000 U
1000 U
1000 U
600 U

1000 J
500 U
500 U
500 U
500 U
500 U
500 U
1000 tl
500 U
500 U

1000 U
SOO U
600 U
500 U
500 U
500 U
SOO U
500 J
500 U

1000 U
500 U

1000 U
1000 U
SOU U
500 U
590
500 U
500 J
500 U
500 J

V
0.25 U
0.25 U
0.25 U
Q. 25 U
0.25 (i
0.25 U
0.25 U
0.25 U
0.50 U
0.50 U
0.50 U
0.50 II
0.50 U
0.50 U
0.50 U
0.50 U
2.50 U
C.SO U
2. SO U

5.0 U
2.30 U
2.50 U
2. SO U
2.50 U
2.50 U
3,0 U
5.0 U

V
SO U

522
15 U
25 U

5003 U
15 tl
30 U

10500
0.2 U
395

NO
28

220 U
25 U
50 U

130
detection Hniti

IL RESULTS

OUl l-002 OH 13-00 1 OU13 002
S
V

100 U
100 U
100 U
100 U

60
100 U
50 U
60 U
50 U
50 U
50 U
50 U

100 U
50 U
SO U

100 II
50 U
50 U
SO U
50 U
50 U
50 U

300
50 U

100 U
50 U

100 U
100 U
50 U
50 U

1000
50 U

130
66

850
tlfi

V
Hftto u
W*
Hfl
HA

9 U
HH
Hft
ttfi
32
HR

9
HHm
HR
26

<HfO Hot analyzed;

S
V

10 U
10 U
10 Uto u
S U

10 U
5 U
5 U
S U
5 U
5 II
5 U

10 U
5 U
5 Uto u
5 U
5 U
S U
5 U
5 U
S U
S U
5 U

10 U
S U

10 U
10 U
5 U
5 U
5 U
5 U
5 U
S U
S U
V

O.OE U
0.05 U
0.05 U
0.05 II
0.05 U
0.05 U
0.05 U
0.05 U
0 . 1 0 U
0 . 10 U
0 . 10 U
0 . 10 U
0. 10 U
0 . 10 U
0. 10 U
0 . 10 U
0.50 U
0. 10 U
0.50 U

1.0 U
0.50 U
0.50 U
0.50 U
0.50 U
0.50 U

l.C U
1.0 U

V
10 UCQ>
10 U
3 U
5 U(OJ

100 U
30
13

10000
0.2 U
51
HR
16
11 U(Q>

5 IKQ)
10 U
76

<V) Yalidt <I

S
Hft

- " -_

\o
**3"*^rr^~oHH O

V
HH
10 U
HRtin
HI)
33
Hfl
HH
HFl
60
HH
25
HI)
Kfl
H'4
56

> Invalid

007446



SOUTH CIWULCflpE SITE - OROUHUHfUER nHULVrtCftL RESULTS

S*npl» H'jMbor
Zon*
VOLRIILE ORGfiHICS Cyg/1)
CHLOftQHETHflHE
BROHOMETHftKE
UIHVL CHLORIDE
CHLOftOETHUHE
MErMVLEHE CHLORIDE
OCETOHE
CflRBOH DISULFIOE
1 , 1 -01 CHLOROETHENE
1,1-OlCHLOROErHflNE
TRAHS- 1,2-DKHLOROErHENE
CHLOROFORM
1,2-DICW.OROErHflHE
2-BUFHHONE
1 . 1 . 1 -TRICHlOROETHRKECARBON TETRRCHLORIDE
VIMVL nCETHTE
BROMODICHLOROHETHftHE
1,2-DICHLORQPRQPflNE
TRflHS- 1 , 3-DI CHLOROPROPEH5
TRICHLOROETHENE
DldROHOCHLOROHETHRHC
1,1 .2-TRICHLOROErHRKE
0EKZIHE
CI S- 1 , 3-DI CHLOROPROPEHE
2-CHLORCJETKYLV1HYL EFHER
BROHQFORII
2-HEXflHOHE
«-HErHVL-2-PENrftNOH£
TEfRflCHLOROETHENE
1. 1.2.2-rETRflCHLOROErHfiNETOLUEHE
CHLOROBEN2EHE
ETHVLBEHZEHE
SrVREHE
TOTRL XVLEHES
PEsnciOES/pce cuq/n'
BLPHfl-SHC
BETfl-BHC
DELtR-BHC
ORMMA-BHC CLIHDRHE)
HEPTHCHLOR
flLPRlH
HEPTflCHLOR tPOXIOE
EHDOSULfflM I
OlELDKIH
^ t ^ ' -DOE
EKDRIN
EHOOSULFRH II
^.- I '-ODD
EHDRIH flLDEHVDE
EHDOSULFRH SUUFflTE^. * i *-Dor
HEtHOXVCHLOR
EKDRIH KETQKE
CHLORDRHE
fOXflPHENE
flROCLOft~1016
RROCLOR-1221
flROCLOR-1232
RROCLCR-12H2
RROCLOR- 12-18
RROCLOR-1254
flROCtOR-1260
IHORGRH1CS <uq/l>
S'LUER
HRSEHI C
BERVUIUH
CflDHlUH
CVRHIDE
CHROMIUM
COPPER
IRON
KERCURV
NICKEL
HI TRAFE
LEAD
ftHriHDtlV
SELEHIUH
fHALUUM
2IHC

™ "*"**"*** ™ ™ *""****** ~ **•"

OHH-001
S
y

10 U
10 U
10 U
10 U
5 U

12
E U
5 U
S U
S U
5 U
5 U

10 U
S U
5 U

10 U
5 U
5 U
5 U
S U
5 U
5 U
S U
5 U

10 U
5 U

10 U
10 U
5 U
5 U
q
5 U

10
5 U

37
v

O.OS U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0 . 10 U
0 . 10 U
0 . 10 U
0. 10 U
0. 10 U
0 . 1C U
0. 10 U
0. 10 U
0.50 U
0 . 10 U
0.50 U

1.0 U
0.50 U
O.SO U
0.50 U
0.50 U
O.SO II

1.0 U
1.0 U

V
10 U

83.0&
S Utoo u

69
11

3-3500
0.2 U
29 U
HR
23
•M U
S U

10 U
121

NOTES > <U>
OW>

OH11-OU2
S
U

10 U
10 Ulu u
10 U
S U

10 U
S US U
5 U
S U
5 U
S U

10 U
5 U
5 U

10 U
5 U
5 U
S U
5 U
5 U
5 U
5 U
5 U

10 U
5 U

10 U
10 U
5 U
5 U
11
5 U

13
5 U

30
HH

U
HA
•U
Nfl
HA
HA
56
HR
Nfl
HR
6&
HA
20
HR
HR
HR
80

Undetected) CJ>Mpt validated;

- — -— '^~

BM2-Q01 DM02-OC
D
b

10 U
10 U
10 U
10 U
5 U

10 U
S U
5 U
S U
5 U
S U
S U

10 U
5 U
S U
S U
5 U
5 U
5 U
5 U
5 U
5 U
S U

10 U
6 U

10 U
10 U
5 U
5 U
S U
5 tl
5 U
5 U
5 U
V

0.05 U
0 .05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0 . 10 U
0.10 U
0 . 10 U
0. 10 U
0. 10 U
0. 10 Uo.to u
0. 10 U
0.50 U
0. 10 U
0.50 U
1 .00 U
0.50 U
O.SO U
0.50 U
0.50 U
O.SO U
1 .00 U
1.00 U

V
tl U

10 U
2 U
3 U

10 U
7 U

15 Ueo
0.2 U

25 Uioo u
S Uso u
6 U

10 UCQ>
12 U

Pf63»i .L belou detection<ff> Ou«lifi«d; <S> Stial

- - - - — -

0
M

^--=.=^ =---==» =-—-•=-=

Hti

U

8 U
10 U
2 U
5 U

10 U
9 U
9 U

70 U
0.2 U

25 U
100 U

5 U
50 U
5 Uto u<o>
9 U

Unit; CHU) Not an*lyi9d(
lO4j CO) Dttep-

, ——— „.. ——— . ——————— . !
t--.\

• •-•-]

-— -H
™,'\

'" \
-••™-:sss|
--.-•£•^1*

^-_=i^-^.,_._...._-^-^-,=.=^,.^=.====™asj

"'"••"^sl

"
f*~-'
— T

1_)'

-
dj \

"\
Tisl

____ 1

•i
Ĵ1

J^" • -/-Kl

1'A-i1-'1
1. , . « .„ i

?!?iillll;|l
":^l"if I
... ̂ i

W> Valid; 0) Invalid ^1
fl,J

" ""^l|. - . . - - - . . . . . . ..ami,_ t.^..»^ . .„„.,„. . . „. , ,.„. ..-.. *,. .--.——»«•
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APPENDIX R - FIELD ANALVTICAL DATA
QUALITY ASSURANCE REPORT

1IIII
I •Ratcliff 3nd Associates,

00

O
O

007448



R-l

APPENDIX R

FIELD ANALYTICAL DATA QUALITY ASSURANCE REPORT

1 .0 General
An assessment of the field quality assurance analytical
tes_fe_...data from the surface water/sediment, soil boring, and
groundwater analytical testing programs was conducted to
evaluate quality assurance objectives, The field analyti-
cal data quality assurance program generally consisted of
analysis of duplicates, field blanks, and trip blanks. The
field analytical data quality assurance program generally
followed guidelines established in the Field Sampling and
Analytical Plan.

2.0 Field Analytical Data QA Sample .Totals

2.1 Surface Mater/Sediment. QA_ Sample .Totals. Table R-l pre-
sents a summary of the surface water and sediment QA sample
totals. The percent completed objectives met the percent
required objectives for the duplicates, field blanks, and
trip blanks of both media.

21.2..J5o.i l . QA .Sample-Totals* Table R-2 presents a summary of
the soil QA sample totals. The percent completed objective
for the total samples analyzed was exceeded, but the dupli-
cate objective was not met.

2.3 Groundwater. QA _Sample_ Ptetala* Table R-3 presents a
summary of the groundwater QA sample totals. The percent
completed objectives were exceeded for the duplicates,
field blanks, and trip blanks.

3_. 0 Q& Data. Analytiaal.,.Results..Tablas.. complete summaries
of the field quality assurance analytical test data is

oo
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TABLE R-X
SURFACE WATER AND SEDIMENT QA SAMPLE TOTALS

Surface Water Sediment

ROUNDS
SAKPLES

DUPLICATES
FIEtiD
BLANKS

TRIP
BIANKS

Recmxred
2
8

2

2

2

Completed % Reouired %
2

10

2

2

2

NA
NA

I/round

I/round

I/lot

Completed
NA
NA

100

100

100

Reouired
2

10

2

2

2

Completed % Required %Completed
2

12

2

2

2

NA
NA

I/round

I/round

I/lot

NA
NA

100

100

100

NOTES:
1. Does not include duplicates, field blanks, or trip blanks.
2 . . NA = Not applicable.

0 0 7 4 5 0
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R-3

TABLE R-2
SOIL QA SAMPLE TOTALS

SAMPLES'

DUPLICATES

SOILRequired Comply*; ecL % Required % .Completed
58' 82 15 21

10 7 . 3

NOTES:1. Does not include duplicates.2. Value based on 15 percent of number of sampl s-of-recordanalyzed in the fluorescence surrogate testing program,which was 389 . LA

oo

IIIIII1
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TABLE R-3
GRQUNDWATER QA SAMPLE TOTALS

•
1•
1
11111111

1

Required Complete:1, % Required & ^mpleted1 •
SAMPLES,, -~M

-'• ROUNDS2 2 - -2 — — NA NA •
SAMPLES 3 60 60 N A NA ""̂ H

DUPLICATES 6 9 10 15 I
FIELD BLANKS 3 8 5 13 CM •in •
TRIP , *t I

BLANKS 9 10 I/lot 1114 ^ 1
O 1

NOTES : 0 11. % Required/% Completed based on total number of samples- Iof-record and does not include duplicates, field blanks, •or trip blanks. -12. Round 2 samples not taken for Monitoring Wells SCK-MW05 I
and SCK-MW23. 13. Does not include dvplicateu, field blanks, or trip blanks. I4. Value based on number of sample lots taken for 1volatiles analysis/ which was nine. 1

5. NA « Not applicable. H

- ' 1

- ̂

^ -^- . - ™_-.W^»M

• - . - . : - - . - - - , - -".-"^

007452



IIIII

I

IIIII
III

R-5

presented in the computer printouts after Table R-7. The
printouts present the samples-of-record and their corres-
pond ing dup 1 icates and splits grouped together, and are
followed by the field blanks and trip blanks. The field
blank and trip blank numbers for their corresponding
samples-of-record are referenced below the sample-of-
record. The data validation status of each sample,
including QA samples, is also presented.

4 . 0 _ Data Quality Objectives; Precision
Precision is the measure of the variability of individual
sample measurements and is inferred through the use of
replicate samples. If replicate samples contain identical
contaminant concentrat ions, any variability in the
laboratory analysis must be due to variability induced by
sampling/ handling, or laboratory procedures.

Prec i s ion is reported as Percent Relative Standard
Deviation (RSD) . The lower the RSD, the more precise the
data. The equation for calculating Precision (RSD) is:

where OR = original (sample) result
DR = duplicate (sample) result

If OR or DR are less than the method detection limit,
precision cannot be quantified.

in

o
o
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R-6

The calculated results of RSD on duplicate and split
samples with COM are summarized in Tables K-4 through R-7.
The average values of RSD are calculated only from the
values within the tables showing concentrations above the
minimum detection level.

Some levels__shown in the tables are outside of the historic
CLP data. This is most likely caused by the inhomogeneity
of the collected samples rather than the analytical tech-
niques. The historic CLP data are generated from analysis
of homogeneous samples and concentrates and are not subject
to sampling errors. In most cases a similar range of RSD
occurs within each sarple for the parameters tested. An
example can be seen in Table R-4 where the sample/duplicate
pair designated as A contains RSD values in the 50 percent
range, except for naphthalene which was at 66 percent; this
again is evidence of sample inhomogeneity.

5.0 Data Quality.Objectives: Blank Data Usage
Data from analysis of field blanks and trip blanks were
used to assess field equipment cleaning procedures and
laboratory sample handling procedures. Blank data were
used in the data validation process and assisted in
discr iminat ing between existing site sample media
contaminants and contaminants introduced to sample media
through field and laboratory procedures. A more detailed
discussion of data validation criteria and assessment of
blank data is presented in Appendix E, Volume 3.

in

I
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TABLE R-4
SUMMARY OF RSD FOR SOIL SAMPLE ANALYSES

PARAMETERS
SEMI-VOLATILES
NAPHTHALENE
2"METHYLNAPKTHALENE
DIBENZOFURAN
PHENANTHRENE
ANTHRACENE
FLUORANTHENE
PYRENE
ACENAPHTHENE
FLUORENE
BIS(2-ETHYLHEXYL)
PHTHALATE

INORGANICS
IRON
ARSENIC
CHROMIUM
LEAD
ZINC
COPPER

6 6 . 0
59 .2
57 .9
5 7 . 9
51 . 1
5 7 . 6
54 .4
--
-

-
-
-

57 ,_
3 8 .
47.
--
-

6
6
1

25 .0
-
-

17 .7
-

2 4 . 4
18 .9
2 4 . 6
3 1 .0
3 . 7 2

92 . 1

D

12 .2
57. 1
13 .6
12 .7
21 .2

SAMPLE DESIGNATION2

E F _G H

4 9 . 7

K AVE. RSD
45 .5
5 9 , 2
5 7 . 9
4 4 . 4
51.1
4 0 . 2
40. 1
2 4 . 6
3 1 .0
3 . 7 2

86 .
-

38.
24 .
31 .
9 7 .

5
6
1
0
3

8 7 . 4
-a. 07

3 .9 1
9. 18
7 4 . 9

5 0 . 4
3 8 . 8
4 .78
4 .3 1
1 .23
3 . 2 5

28 .
10.

0
11.
15.
-

0
9
5
7

8 . 4 3
-
0

6 . 0 7
14.1_

9 . 9 6
0

2 . 57
14 .6
79 .4

0

15
-

14
2.
6.-

.1

.1
53
73

44
35
10
10
22
43

.0

.6

.2

.0

.3

.7

NOTES:1. Results are calculated only for parameters with detectable levels in both the
sample and duplicate.2. Sample designation symbol is for purposes of this table only. Samples-of-record
are given below; Sample ID/Duplicate ID:

sA:A01-SB06-18/A37-SB04-12
[B :A08-SB02-27/A42-SB03-12
JC:A13-SB01-10/A37-SB05-21
D: A01-SB06-24/FD24(CDM)

E:A01-SB07-06/FD23(CDM)
F:A01-SB09-07/FC900(CDM)
G:A01-3B10-07/MFC190(CDM)
H:A06-SB06-31/A43-SB01-15

I :A03-SB02~27/A42-SB03-12
J:A13-SBQ1~10/A37-SB05-21
K:A17-SB02-31/A35-SB09-15
L:A26-SB07-23/A33-SB04-16

0 0 7 4 5 5
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TABLE R-5
SUMMARY OF RSD FOR GROUNDWATER SAMPLE ANALYSES1

PARAMETERS
VOIATILES
ACETONE
SEMI-VOLATILES
2,4-DIMETHYLPHENOL
DI-N-BUTYLPHTHALATE
PYRENE
NAPHTHALENE
PHENANTHRENE
METALS
ARSENIC
IRON
NICKEL
LEAD
ZINC
CHROHIUK
COPPER
NITRATE

A
2 . 4 0

B

2 6 . 2

128
5 7 . 2
5 1 .6
7 7 . 7

3 3 . 7
0

3 6 . 6
5 9 . 3
5 4 . 4
6 7 . 9
4 3 . 9
47 . 1

4 3 . 6
3 3 . 4

3 . 3 6 5 0 . 5 2 8 . 4

SAMPLE DESIGNATION'
E F_ G H_

2 3 . 6

18 .4

48 . 1 5 4 . 9 1 .79 2 . 9 9
16 .0
47 . 1
17 .0

2 2 . 7 2 4 . 1
7 .74

6 . 4 9 5 . 17 -
2 3 . 6 1 1 .0 - 4 . 2 9
1 . 66 6 . 8 0 0 1 1 .7
3 2 . 9 2 8 . 3 - 1 1 .3

AVE. RSD
2 . 4 0

2 4 . 9
3 3 . 7

0
31 .0
3 3 . 4

!—
4 4 . 9
-
-
-
-
_
0

2 5 . 8
4 1 .2
2 6 . 4
2 7 . 6
2 8 . 5
3 1 . 5
4 3 . 9
2 3 . 6

Notes: ;
1. Results are calculated only for parameters with detectable levels in both thesample and duplicate.
2. Sample designation symbol is for purposes of this table only. Samples-of-recordare given below; Sample ID/Duplicate ID:

A:MW16-002/MW13-002
E:MW01-001/MW19-001
C:MW08-001/FD273(COM)
lD:MW12-001/MW20-001

E:OW02-001/MW13-001
F:MW03-002/MW19-002
G:MW07-002/MW20-002
H:OW02-001/MW13-001

I :MW08-002/MW99
J:MW16-002/MW13-002

0 0 7 4 5 6
-I -if 1" !3II"1
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IIII MEIfllS
ARSENIC
CHROMIUM
ODPPER
-IRCW
MERCURY
I£AD
2INC

R-9

SUMMARY OF RSD FOR

SAMPLE

IftBLE R-6
SAMPLE ANALYSES

_A_
8.84
94.3
4.68
42.2
2.40
18.1
66.0

B _
_
-
-
-
-

60.6
56.2

AVE, RSD
8.84
94*3
4.68
42.2
2.40
39.4
61.1

MEIHYIENE CHIORIDE 10.0 10.0
Notes:
1. Insults are calculated only for parameters with detect-able levels HI both the sanple and duplicate.
2. Sanple designation symbol is for purposes of this table

only, Sajroles-of-record are given below; Sanple ID/Duplicate ID: /

A:SD03-01/SD06-01
B:SD01-02/SD07-01

r-tn

oo
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R-10

TABLE R-7
SUMMARY OF RSD FOR SURFACE WATER SAMPIE ANALYSES^

METALS
SAMFZE DESIGNATION2

8 AVE. RSD
ARSENIC
IRON
ZINC
IEAD

6.73
16.0
7.22
-

0
8.84
26.1
37.4

— —3.4
12.4
16.7
37.4

Results are calculated only for parameters with detect-
able levels in both the sample and duplicate.Sample designation symbol is for purposes of this table
only. Samples-of-record are given below; Sample ID/
Duplicate ID:
AISW03-01/SW05-01
B:SW01-02/SW06-01

COin

oo

iiiiiii
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SOUTH CRvnuRoe SITE - SURFACE HnrEF; on annumcm. RESULTS
Swl* Nu«b.r
Gfl-vflC PRIR

(67 Original
C83 BUnk
<TC> Duplicato

Sm^LING RQUHO
FIELD BLRHK NUMBER

SU03-01

a

i
SM07-Ot

SHOS-01

0

1
SHO?-01

SEKJVOLfiTILE ORGRNICS

Validation St*tus i
PKEHQL
BI SC2-CHLOROETHVO E THER
2-CH.OROPHEHOt
I . 3-01 CHLQHflSewZEWE
1.4-OICHLORdBENZENE
BEW2VL RLCOHOL
I.2-OICHLOROBEN2EHE
2-WETHVLPHEHOL
BIS C2-CHLOROI SOPROPVL J ETHER
K^HETHVLPHEHQL
K-saTROSOOIPROPVLflHINE
H£XRCK,0 ROE T HtiftE
MI TROBENZENE
JSOT-HOHONE
2-KITROPHEHOL
2 . «-OI «ETHVLP>«NOL
8EKZOIC flCIO
BI 5 C2 -CHLOR0ETHOXV) HE THflNE
2 , -«-DI CHLOROPHEHOL
I .2 . 1-rRICKLGROBENZEHE
HfiFHTHRLEhE
«-CHL 0 RO HH I C I NC
HEXBCHLOROBUTflDI EHE
P-CKLORO-H-CRESGL
2-HETHVl.KRPHrHftLeNE
KEXflCHLORaCVCLOPENTfiCIEHE
2,«.6-TRICHLCGaPHEHOL
2,«.5-rRICKLORCPHENCL
2-CHLORONflPHttflL£NE
2-WTRQflNIUNE
01 I&THVL PHTHHtftTE
HCEKRPHTHVLENE
3-KirRORWLINE
RCSXflPHTHEHE
2.-*-OINITROPHENCL
•1-KI TROPHEHOC
BIBCHZOFURRH
2 . <-Dl HI TROTOLUEME
2.6-01 HI TROTOLUEHE
DIETHVL PHrHRUdE
4-OtOROPHEHVL, FHENW. ETHER
FLUOfiENE
•1-HirRQflNILINE
H.&-CIHI rRO-2-ICrHVLPHEHOL
M-« TROS3DI PHEKVLftMhE
-t-BROHOPHEIlVL f*KKVL ETHER
HEJffTHLGfiOBErtZEJffi
(•EMmCHLORQPKENOL
PHEHflHTHRENERHTHRRCEHE
Dl-W-eUm. PHTHBLftrE
FLL-ORRHrHEHE
PVREHE
BUTYL 6EHZVL PHTHflLflrE
3,3' -at CHLORflBEHZI DIKE
fi EN20 CR> flH rHR HCEXE
BISCS-ErHVLHEXVOPHTHflLflTE
CHRVSENE
OI-M-OCTVL PHTWflLflTE
BEHZO <B> FLUORfWTHtNE
BEHZO CIO FLUORflHTHEHE
BEK2OCWPVREHE
IND£«0<1.2,3-C03FVRENE
01 BEWZQOUO fWTHRftCENESEKZO CGHI 3 PERVLEW:

V
20 U
20 U
20 U
20 tl
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
23 U
20 U
20 U
20 U

100 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U

100 U
20 U

100 U
20 U
20 U

100 U
20 U

100 U
100 U
20 U
20 U
20 U
20 J
ZO U
20 U

100 U
100 U
20 U
20 U
20 U

100 U
20 J
20 U
20 U
20 U
20 U
20 U
40 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U

NOTES i OIJ
<NV

V
10 U
10 U
10 tl
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 Uto u
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 Uto u
10 U
50 U
10 U
50 Uso u
10 U
10 U
10 U
10 U
10 U
10 U
50 Uso u
10 U
10 U
10 Uso u
10 J
10 U
10 Uto u
10 U
10 U
20 0
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 Uto u

SH01-02

0

SU06-01

0

2 2
SU03-01 SH08-01

V
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 Uto u
10 U
10 Uso u
10 U
10 U
10 Uto u
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 Uto u
50 U
10 U
50 U
50 U
10 Uto u
10 Uto u
10 U
10 U
50 Uso u
10 U
10 Uto u
50 U
10 U
10 U
10 U
10 Uto uto u
20 U
10 U
23
10 U
10 U
10 0
10 U
10 U
10 U
10 U
10 U

Undolcctcdl <J5 Pr«»nt
Hot v*Ud*t«d.

y
10 U10 U
10 U
10 U
10 If
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 Uto u
10 U
10 U
50 Uto u
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 Uso u
10 U50 U
10 U
10 U
50 U
10 U
50 U
50 U
10 U
10 U
10 U
10 U
10 U
10 Uso u
50 U
10 U
10 U
10 Uso u
10 U
10 U
10 U
10 U
10 U
10 U20 U
10 U
10 J
JO U
10 U
10 U
10 U
10 U
10 U
10 U

SHOF-01

6

1

suoa-oi
8

2

V
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 Uto u
10 U
10 tl
50 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 Uto u
50 U
10 tlto u
50 U
10 U
50 U
50 U
10 U
10 U
10 tlto u
10 U
10 tl
50 U
50 U
10 U
10 U
10 Uso u
10 U
10 U
10 U
10 Uto u
10 U
20 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 Uto u 10 u

b«lou detection Unit; <LO

y
10 Uto v
10 U
10 U
10 Uto u
10 U
10 U
10 Uto u
10 U
10 U
1C U
10 U
10 U
10 U
50 U
10 Uto tito u
10 U
10 U
10 Uto u •
10 U
10 Uto u
50 U
10 U
50 U
10 U
ID U
50 U
10 U
50 U
SO Uto u
10 U
10 U
10 U
10 U
10 U
50 U
50 U
10 U
10 U
10 U
50 U
10 U
10 Uto uto u
10 11
10 U
20 U
10 U11
10 U
10 U
10 11
10 U
10 U
10 U
10 U
10 U

Valid; CQ3 QuaUfUd;

oin
<3-
h-
O
o
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SOUTH CWRLCRDE SHE - SURFACE UOTER Qfl RHflLVTICflL RESULTS

I

Sa-p. • Nunber
QH^Ot PRIR
<0i Original
<8) Blank
CD3 Duplicate

SRHP1ZNG ROUHO
FIELD BLRHK NUMBER
TRIP BLRHK NUMBER

SU03-01

0

I
SU07-01

I

SW05-01 ! SHCll-OZ
j

0 I 0
!
'

i : 2
SH07-01 1 SWOS-Ot

i ; 2

SH06-01

0

2
SKQ8-01

2

VOLATILE QRGBWCS ' '
Cwg/n !

Validation SUtus :
CHLORQHETHflNE
BRCWJHETHflNE
VINVL CHLORIDE
CHLOROETHRNE
KETMVLEHE CHLORIDE
RCETONE
CRRSON OISULFIDE
1. l-BICHLOROETHEHE
1,1-OICHLOROETHRHE
fRftHS- 1 ,2-01 CKLOROEIMENE
CHLOROFORM
1 . 2-OICHI.QRQETHRHE
2-6UTHNOHE
1 . i . 1-TRlCHLORQETHRNE
CREBOH fETRRC».ORIDEVIKVL RCEfflrE
BROMODt CHLOROMETHftlfl-
1.2-OIcm.OROPRQPflNE
TKflHS- 1 . 3-01 CHLQROPROPENE
fRlCHLOROETHEHE01 6ROMOCHLORCHETWWE
1. 1.2-rRJ CHLOROETHRNE
8EK2ENE
CIS-I,3-OICHLGROPRQPEHE
2-CMLOROETHVLVINVU E'KERBROMOFORH2-KEXHHQNE1-METHVL-2-PENTRHOHE
TErRflCHLOROETHENE
1 . 1 , 2. 2-rErRRCHLOROETHRHE
TOLUENE
CHLOROfiENZENE
ETKVt BENZENE
STVRENE
TOTRL XVLENES

TOTflL PETROLEUM
KVDRCCflRBOHS (HijXIJ

V
10 Uto u
10 U
10 U
5 J

10
5 U
5 U
5 U
5 U
5 U
5 U

ID U
5 U
5 U

10 U
5 U
5 U
5 U
5 U
5 U
5 U
S J
5 U

10 U
5 U

10 U
ID U
5 U
S U
5 J
5 U
5 U
5 U
5 U

5.0 U

v ; Hft
10 u :10 u :10 u :i.o u ;s u ;•10 u :s j :5 u :s u ;5 u :s u :5 u :10 u :5 u :s u :10 u :5 u ;s u :s u :s u :s u :s u :s u :s u :10 u :s u :10 u ;10 u :5 u :s u :s u :s u ;s u :5 u ;s u :

s.o u ; s.oo u

Nfl

5.00 U

INORGANICS CU4/D '•

Validation Status :
SILVER
RRSENICSERVLLIUHCflflHIUHcvflmoECHROHIUHCOPPER
IRON
KERCURV
NICKEL
LEAD
HNriHQNV
SELENIUM
ttWUIUH
ZINC=sss=__==::==::=±=ss==aBss:

V
II
50

2 U
1 U100 us u

10 U
510
0.2 U

20 U
7.3

60 U
& U

10 U
51

±==s==as3==NOTES i <u>
«{V

u : v
•5 u : 10 u

55 I 162 u : 3 u1 u ; s u100 u : 10 us u : -i u10 u : 10 u
130 : 680
0.2 U : 0.2 U

20 U : 2-3 U
5 U : 6.160 u : 11 u
5 U ! 5 U10 u : 10 u17 : 31

llnd*t»ct*<i; CJ) Present

V
10 U
1&
3 U
5 U

10 U
9 U

10 U
600
0.2 U

29 U
11
H Us uto u

SU07-01 SU06-

B

1

1

V
10 U
10 U
10 U
10 U

77QO
21000

5 U
5 U
5 U
5 J
5 U
5 U

10 U
5 U
5 U

10 U
S U
5 U
5 U
5 U
5 U
5 U

15
5 U

10 U
5 U

10 U
10 U
5 U
S II
5 U
5 U
S U
5 U
5 U

5.0 U 5

V
9 Uto u
2 U
1 U

100 U
1 U

10 U
38 U

0.2 U
20 U

S U
60 U

5 U
10 U

15 » u
b»lou dtUction Hull! <N(» Not

01 TRIP

e

2

2

Q
10 U
10 U
10 U
1C 11
5 U

10 U
S U
5 U
5 U
5 U
5 U
5 U

10 U
S U
5 U

10 U
5 U
5 U
S U
5 U
5 U
5 U-
S U
5 U

10 U
5 U

10 U
10 U
5 U
S U
5 U
5 U
5 U
S U
S U

.00 U

V
10 U
10 U
3 U
5 U

10 U
$ U

10 U
30 U

0.2 U
23 U
12
11 U
5 U

10 U

BL.WIK 1

B

i

v
10 U
10 Uin uto u
5 U

10
5 U
S U
5 U
5 U
5 U
5 U

10 U
5 U
5 U

10 U
5 U
5 U
S U
5 U
5 U
5 U
S (1
5 Uto u
S U

10 U
10 U
5 U
S U
5 U
S U
5 U
S U
5 U

Hfl

KR

O
VD^c
r-oo

S V

«naltjz*dj < n Valid
) Hoi vklidaUd) <Q> Cualtfi*d.

I .-i-^gal

007460



SOUTH CflvaiCflDE 51TF. - SURFflCE HUTER OH WlrtLVTICfU. RESULTS

TRIP BLANK 2

SB) Original
CS) Blank
«D> Duplicate

SPirlPLJW ROUKD
FIELD BLAIIK NUMBER
tBJP BLftHK NUMBER

Cug/lJ OftGRtUCS

Validation Status I

CH-QROHETHflHEgfiOHQHErvMKE
VI WL CHLORIDECHXJRO E FHfl H E
KTHVLEKE CHLORIDEftCETONE
CftSBOK OISULFlOE
Ll-OICHLOROEFHEHE
1.1-DICKLOROErHWE
fE««S-I,2-OlCHLQROETH£NE
CHLOROFORM
1,2-DICHLOROETHflHE2-eurflHone
1. 1, 1-TRlCHLOROETHflNE
CfiReON TETRRCtlLORIUE
WIHVL RCETflTE
BftDMOOl CKLORQHETURME
1 . 2-DI CH.OBOPROPRNE
rRflHS-1.3-OICMLOROPRQPENE
TRICHLOROETHENE
&t BROHOCHLOROHETKRFIE
t, 1.2-TRJCHUROErHRHE
6CH2EHE
CI S- 1. 3-01 CHLOROPROPEHE
Z-CHLOROETrtVLVIHVL ETHERBROKorORn
2-WEXfiMWC
^-KETHVL-2-PEMrnHOHE
rETRRCHLOROETHEKE
1.1.2, 2-r£rRftCHLOROETHflKE
fOLUEHE
CHLOR08EH2EKE
ETHVLBEH2EKE
SfVREHE
TOTRL XVLEUES

rOlfiL PETROLEUM
HYDROCARBONS <nq/13

IMDRGflMlCS Cug/D

Validation Status i
SILVER
ftf.SEHIC
BERYLLIUMCHOMIUH
CVRHIDE
CMROHIUH
COPPER
I KOH
HffiCURV
KICKEL
LEOD
fiHTIHOHV
SELENIUM
THftLLIUM
Z1HC

U
10 U _ _ _ . _ . _ _ . . _ _ _ _ _ . . —

. . .10 U
10 U
10 U .
5 U

10 U
S U
5 U
5 U
5 U
S U
5 U

10 U
S U
5 U

10 U
5 U
5 U
S U
5 U
5 U
5 U
5 U
5 U

10 U
5 U

10 U
10 U
5 U
5 tJ
S U
5 U
5 U
S U
5 U

NH

Nfl

—— —— - „

oo

KOTfiS i CU3 Und*t»ct*dt <J5 Pr»t)*nt below detection Unit: tHftJ Hot jrwlyz^d; <l» Valid
<KV> Hot v«Ud«Udj CO)

007461



Sanpl* Munb«""
QR\CC PAIR

CO) Origin*!<DJ BlankCD) Ouplicat*
SRKPUNG ROUND
FIELD BLANK HUH8ER

south CflvnLcnoE sire - SEOIHEHT
S003-01 SDOG-O'

0 0

1 1
sooa-OQ sooe-oo

SEMIVOLfiFIU ORORHICS

Validation St«tu* i
,PHEMOl
BI S C2-CHUROETHVL> ETHER
2-CHLORQPHENOL
1.3-01CHLOROBEH2EHE
1,4-01CHLOROB£M2EHE
BEHZVL HLCQHOL
l.2-DICHLQP.OBeH2ENE
2 - H ET H VV.P HEHOL
BISC2-CHLOtOtSOPROPVL)ETHER
4 - METK VL PH Ef 'Qt-
H-HI rROSOOIPROPVLflHINE
MEXftCKLOROEI'HflHE
NITROBENZENE
ISOPHORONE
2-HITROPHENOL
Z.-t-DIHETHYLPHENOL.
8EHZOIC flCIO
BI S (2-CHLOROETHOXV) ttTHRHE
2.4-DICHLQROPKENOL
1.2.4-rRICHLOROBENZEHE
HflPMTHRLEHE
4-ChLORORNILIIlE
HEXrtCHLORQBUTRSI ENE
P-CHLORO-H-CRESOL
2-ME r HYLHHPHTHflLENE
HEXflCHLOROeVCLOPEHTfiDIENE
2 . 4 , 6 - TRI CHLOftOPHENOL
2.4.5-TRICHLOROPHEKOL
2-CHLOROHRPHTHfiLEHE
2-HItROflHILIHE
OIHETHVL PHTHflLflTE
flCEHflPHfHVLEHE
3-HITROftHItIKE
flCEHflPMTHENE
2.4-OINITROPHEMOl.
4-HItROPHENOL
DIBEHZOFURfiN
2.4-OlNirROTOUJENE
2.6-OINjtTROTOLUEHE
6IETHVL PHTHflLflTE
4-CHLOHOPHEHVL PHEHM. ETHEP-
FLUOREKF
4-HITROflHILlNE
4,6-DlNITRO-2-HErHVLPHENOL
H-HI rROSODI PHEWLnm HE
4-BROKOPHENVL PHEHVL ETHER
HEXRCHLOROBEH2ENE
PEHTRCHLOROPHEWOL
PHEHflNlTKRENE
RHTHRRCENE
Dt-N-BUrVL PHTHflLflrE
FLUORflNTKEHE
PVRENE
BUFVL BEM2VI, PHrHftLflTE
3 . 3 * -01 CHLCROB£N21 DINE
BEHZO <(O flNTHRflCEHE
BISC2-ETHVLHEXVL>PHTHflLflrE
CHRVSEHE
OI-H-OCTVL PHTHflLRTE
BEHZO (8> FT-UORfWrHENE
BEHZO «O FLUORflHTHEHE
BENZOCIO PVREHE
I HOEHO C 1, 2 . 3-CO5 PVREHE
DI BENZO CfiH) RHrKRRCEHE
BEHZOWHIIPERVLEHE

V V
17000 U 19000 U
17000 U 19000 U
17000 U 19000 U
17000 U 19000 U
17000 U 19000 U
170GO U 19000 U
170CO U 19000 U
17000 (J 19000 U
17000 U 19000 U
17000 U 19000 U
17000 U 19000 U
17000 U 19000 Unooo u 19000 u
17000 U 19000 U
17000 U 19000 U
17000 U 19000 U
85000 U S5000 U
17000 U 19000 U
17000 U 19000 U
17000 U 19000 U
17000 (J 19000 U
17QQQ U 1-30(10 U
17000 U 19000 U
170CO U 19000 U
17000 U 19000 U
17000 U 190QO U
17000 U 19000 U
85000 U 9^>OOO U
17000 U 19000 U
85000 U 9500O U
170GQ U 19000 U
17000 U 19000 U
85000 U 95000 U
17000 U 19000 U
65000 U 9SOOO U
85000 U 95000 U
17000 U 19000 U
17000 U 190QO U
17000 U 19000 U
17000 U 19000 U
17000 U 19000 U
17000 U 19000 U
6SOQO U 95000 U
85000 U 95000 U
17000 U 19000 U
17000 U 1900O U
17000 U 19000 U '
6SOQO U 3500O U
17000 U 19000 U
17000 U 19000 U
17000 U 19000 U17000 j i-aooo j
17000 J 19000 J
17000 U 1900O U
34000 U 3SOOO U
17000 U 19000 U
17000 U 19QOO U
17000 J 19000 U
17000 U 19000 U
17000 JCOJ 190QO U
17000 IKO> 19000 U
17000 U 1900O U
17000 U 19000 U
17000 U 1900O U

on RHmvriciu. RESULTS
SCO 1-02 S007-OI

0

2
S009-01

D

2
SOQ9-01

V
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U

2300 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U
460 U

2300 U
460 U

2300 U
460 U
460 U

2300 U
160 U

2300 U
2300 U

460 U
460 U
460 U
460 U
460 U
460 U

2300 U
2300 U

160 U
160 U
460 U

2300 U
460 U
460 U
460 It
460 J
460 J
460 U
920 U
460 U
460 U
460 U
460 U
460 J
460 U
460 U
460 0
460 U

V
_440 Uno y
440 U
440 U
440 U
440 U
440 U
440 U
4-IQ U
440 U
440 U
440 U
440 U
440 U
440 U
440 U

2200 U
440 U
440 U
440 U
440 U
440 U
44U U
440 U
440 U
140 U
440 U

2200 U
•WO U

2200 U
440 U
440 U

2200 U
440 U

220U U
2200 U

440 U
440 U
440 U
440 U
440 U
440 U

2200 U
2200 U

440 U
410 U
440 U

2200 U
440 U
440 U
440 0
110 U
410 U
140 U
680 U
440 U
410 U
440 U
440 'J
440 J
440 U
440 U
440 U
44t) U

SDOQ-00

0

SOQ-J-Ol

0

i a

V
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 1)
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 Uto uso u
10 U
50 U
10 U
10 Uso u
10 U
50 U
60 0
10 U
10 U
10 U
10 U
10 U
10 U
50 U
00 U
10 U
10 U
10 Uso u
10 U
10 U
10 U
10 U
10 U
10 U20 U
10 U
10 U
13 U
10 U
10 U
10 U
10 U
10 U
10 U

17000 U 1900O U 480 U 440 U 10 U

Q
10 U
10 U
10 U
10 U
1C U
10 U
10 U
10 U
10 U
10 U
10 U
10 Uid u
10 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
10- U'10 u
10 U
10 U
60 U
10 U
50 U
10 U
10 (J
50 Uto uso n
50 U
10 U
10 U
10 U
10 J
10 U
10 U
50 Uso u
10 Uto u
10 Uso u
10 U
10 U
10 U
10 U
10 U
10 U
20 Uto u
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

NOTES i (U) l>id#t«cl*di CJ> Pr«»nt b*l<M d«t»cticn li*U| <U) Valid; <OJ Ou.*lifi»dj
<NV> Hoi V4lid9t«dt

r*-oo

007462



Sdr.ij.10 li.JHt.or
onv.tic pflift

<Qw Original(D;. Blank

SIWUNG ROUND
FI£..D BUW NUMBER
TRI*1 BLflMK NUMBER

VOL.WILE ORGAHICS

V*l»daUon Status i
CHUOROHETHflNE
BROWOMErHflHE
VIWSL CHLORIDE
CMUJROETHflNE
HETWVLCNE CHLORIDE
flCETONE
CflSSOH OISULFIOE
l.I-DICHLOROETHEHC
1,1-DICHLOROETHflHE
TR*m$-l,2-DICriLOROETHEN£
CHLOROFORM
l,?-OICHLOROETHflNE
2-eUTBNOHE
1.1.1-rRICHLOROETHHKE
CKE30N TETRHCHLGRIOE
UIKrt. ACETflfC
BRGMOOI CHLOKOHETHP.HE
1.Z-DICHLOROP80PRNE
VRfiWS- 1,3-Dl CHLOROPROPENE
rRICHLOROEfHENE
DI SSOHOCHLORGKETHflHE
1 . 1 ,2-TRlCHLOROETHRNEBENZENE
Cl S- 1 , 3-DI CHLOROPROPENE
2-CK.OROETHVLV1NVL ETHER
HROWJFORM
2-H£XflHOHE
4-t9EtHVL-2-PENTflNONE
rETRflCHLOROETHENE
1 , 1 .2 ,2-rErRflCHLORQETHRHE
TOLUENE
CHLOROBENZENE
ETHVL6EN2EKE
STVREHE
TOrfiL XVLENES

IHQRGfiHICS '«g/bg>

Validation Status i
SILVER
flfiSCHIC
BERVLLIUH
CROWUH
CVRHIDE
CHROMIUM
COWER
IRON
HERCURV
NICKEL
LtflO
WiriHOHV
SELENIUM
THRLl.IUH
ZIHC

S003-01 S

0

1
StiOB-O'*

1

•

f
17 U
17 U
17 U
17 U
•(fc
17 U
S Ua u
8 U
6 U
8 U
8 U

I? U
8 Ue u

17 U
8 U
8 U
8 Ue u
8 U
8 Je ue u

17 Ue u
17 U
17 Ue ua u
6 U
8 U
8 U
8 U
8 U

V
* u

34
I U
4 U
1 U

72
73

8100
0.29

10 U
340

30 U
4 U3

1200

DO&-01

D

1
SD08-00

1

V
IB U
IB U
18 I)
IB U
53

10
9 U
9 U
9 U
9 U
9 U
9 U

IB U
9 U
9 U

18 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U

18 U
9 U

18 U
18 U
9 U
9 U
9 U
9 U
9 U
9 U
9 U

V
4 U30
1 U

5.0
1 U360

78
15000
0.30

10 U
•WO

30 U
5 U
9 U

3300

S001-02 5007-01

0 D

2 2
S001-Q1 S003-01

2 2

un m

V V
s u e u

6.8 5 U
1.5 U 1.5 U
2.5 U 2.5 U

5 U S U
5 U 6.0

0.05 U S UHfl MR
0.05 U 0.05 U

It U 16
10 -4
22 U 22 U

2.5 U 2.5 U
S U 5 U

SB 25

5D08-00

B

1

1

V
10 U
10 U
10 U
10 U
82lino
98

5 U
5 U
5 U
5 U
5 U

10 U
S U
5 U

10 U
5 U
5 U
S U
5 U
S U
5 U
5 U
5 Uto u
5 U

10 U
10 U
5 U
5 U
5 U
5 U
5 U
5 U
S U

U
9 U

10 U
2 U
4 Um
% U

10 U
39 U

0.2 U
20 U

5 U
60 U

5 U
10 U_ __ !?—-

S009-01 TRIP B

0

2

2

V
10 U
10 U
10 Uto u
3 0

16
S U
5 U
5 U
5 U
5 U
5 U

10 U
5 U
5 U

10 0
S U
5 U
5 U
5 U
5 U
5.U •
5 U
5 (J
lt> U
S U

10 U
10 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

V
to u
10 U
3 U
5 U

10 U
9 U

10 U
30 U

0.2 U
29 U

5 U
44 U

5 U
10 U
8 U

LHIIK t

B

1

y
10 U
10 U
10 U
10 U
5 U

10
5 U
5 U
5 0
5 U
S U
5 U

10 U
E U
5 U

10 U
5 U
S U
S U
5 U
S U
5 U
5 0
5 U

10 U
5 U

10 U
10 U
S U
5 U
5 U
5 U
5 U
5 U
5 U

Hfl

r-
oo

<u> Undotdct0dt
OAO Hot

Pr-«s*nt b*lou detection liMtt; <HFU Hot final >j2*d; (V) U*Hd

I

007463



I
I

I
I
I

sourn cnvflLCflOE SUE - SEDIBEMT on nMRLvricm.
TRIP BLRIIK 2

QJKOC PIHR
CO? Original
<B> Blank
CDJ Duplicate

B

SftWUNO ROUND
FIELD BLflHK NUMBER

BLRHK NUMBER

VOLATILE ORGttNKS
tug/kg)

l/«lld*tion Status i
CHLOROHErHfiNE
SRCfHJHErHRHE
VIHVL CHLORIDE
CHLOROEfHRNE
H&THV1.ENE CHLORIDE
HCETOHE
CRRBON OISULFIOE
1,1-01 CHLQROETHENE
l.l-DICHI.OROEfHftNE
TRHNS - 1 , 2-01 CW.OROETHEHE
CHLOROFORM1.2-OICHLOROETHBHE
2-BUrfiNQNEl.l. l-rRICHLOKQEfHfiHE
CARBON TETRflCHUJRIOE
UIMST. RCETflTEeWJHODICHLOROKETHflNE
1.2-OlCHLOROPROPftNE
TKfiMS- t . 3-DI CHLOROPROPEME
TRICHLOROErHENE
Dl BRQHQCHLORCKETHflNE
1.1,2-rRlCHLOSOETHflHE
BEH2EHE
CI S- 1 , 3-DI CHLOROPROPEHE
2-CMLORnETHVl,yiHVt. ETHE7
B^OKOFORH
2-HEXflHONE
4-HETMYL-2-P£HTf»NQHE
TErRHCHUOROEnCHE
1 . 1 ,2 . 2-TETRfKHLOROETHRHE
rOLUEHE
CHl.OROBEHZEHE
ETHVLBEHZENE
STVREHE
TOTflL KVLEHES

y
10 U
10 U
10 U
10 U
5 U . . . . . . . . . , ,

10 U
5 U
5 U
5 U
5 U
5 U
5 U

10 IJ
5 U
S U

10 U
5 U
5 U
S U
S U
S U
5 0
S It
5 U

10 U
5 U

10 U
10 U
5 U
5 U
5 U
S U
5 U
S U
5 U

oo

IKORGRHICS

SILUER
ARSENIC
fleRVLLIUM
CffOKIUHcvmuoe
CKROHIU11
COPPER
1ROK
HERCURV
NICKELLEflO
flHriHOHV
SELEHIUH
THRLLIUH
21HC

HOFEl (01 Undolectfld} <J) Proaont b«tou detection H«it| <Hfl) Hot
<W> Hot Welid»t«dj <0i Qu*Ufiod.

007464



SOUTH CRVflLCROE SITE - SOIL BORING Oh HHfiLVTlCRL RESULTS

II1II

IIII

Sanple Nunber R01-SB06-18
Depth CfU

<0> Original
(OJ Duplicate
CS) Split

UNIT HUK8ER

4?. 5

0

Z

R37-SB04-12
17. S

D

2

SEMvOUUILE ORGRMICS

.Validation Status i
PHEKOL
BI 5 (2-CHLOROErHVUErHER
2-CHLOROPHEHOL
1.3-01 CHLOROSEHZENE
1 , 4-01 CXLORQBEMZEHE
BEHZVL M.COHOL
1.2-DIOfl-OROBEHZEWE
2-HETHVLPHEHOL
BIS C2-CKLOROI SOPROPVOEfHER
4-HETHVLPHEHOL
H-NI TROSOOI PRQPVUWUNE
HEXfiCHLOROE THfiHE
HI TEOSEHZEHE
ISOPHOROHE
2-HI TROPHEHOt
2 . 1-01 HErHVLPHEWX.
BEHZQIC flCID
BlSC2-CHLOROETHO.KVJI1ETHflNE
2 , 4-DI CHLOROPHEKOL
1 , 2 , 1- TRl CHLOROBCNZEHE
HRPHTHflLEHE
4-CHLORORHILINE
HEXflCKLOROBUrflOI EHE
P-CHLORO-H-CRESOt.
2-K£rHVLHflPHTHflLTHE
HEXfiCHLOROCVCLOPCHTftDI EHE
2 , 1 . 6-rRl CHLOROPWEHQL
Z.4.5-TRICKLOROPWENOL
2-CJfi-OP.OHRPHTHflUENE
Z-HlrROfiHIUNE
DIHETHVL PHTHflLRfE
RCENftPHTHVLEHE
3-HITROflNILIHE
flCEHRPHrHEHE
2,4-DI HI TROPHEKQL
4-HITROPHENOL
OIBEHZOFURRH
2 . 4-01 HI FROTOLUdC
2.6-UlHirROTOLUOlE
D1ETHVL PHTHftLBTE
4-CHLOROPHENVL Pt£HVl, ECHER
FLUOREKE
4-NITRQflHILmE
4,6-DlK":TRQ-2-MeTHVLPHEMOL
H-HirROSOQIPKEHVLRHINE
1-eCOKOPHENVL PHEHVL ETHER
HEXflCHLOROBEHZEKE
PEHTRCHLOROPHEKOL
PHEWRMTHREHE
flNIHRAeEHE
DI-H-eUT"L PHTHHmrE
FLUGRfiHTHEHEPVREHE
StfTVL BEHZVL PHfHRLflTE
3,3' -01 CHLOROBEKZI DI HE
6EH2O Cfl> flMTHRflCESffi:
91 SC2 -ErHVLHEXVOPHTHHLHTE
CWtVSElfE
OI-li-OCtVL PHrHfiLRTE
BEJCOtBJFLUORflHnsENE
BEHZO <K> FLUORflHnCHE
BEMZOOU PVREHE
I HDEHO C 1 , 2 . 3-CD;*VREHE
DIESEMZOfflWRHTHjaSCEHE
BEHZOOJHISPERVLEJtt;

V
23000 U
23000 U
23000 U
23000 U
23000 U
23000 U
23000 U
23000 U
23600 U
23000 U
23000 U
2:1000 U
23000 U
23000 U
23000 U
23000 U

115000 U2: oo u
23000 U
23000 U

110000
23000 U
23000 U
23000 U

100000
23000 U
23000 U

115000 U
23000 U

115000 U
23000 U
23000 U

115000 U
23000 U

115000 U
115000 U
74000
23000 U
23000 U
23000 U
23000 U
23000 U

115000 U
115000 U
23000 U
23000 U
23000 U

11SOOO U
310000

43000
23000 U

140000
93000
23000 U
46000 U
23000 U
23000 U
23000 U
23000 U
23000 U
23000 U
23000 U
23000 U
23000 U

V
12000 U
12000 U
12QQO U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
12000 U
60000 U
12000 U
12000 U
12000 U
40000
12000 U
12000 U
12000 U
41000
12000 U
12000 U
60000 U
12000 U
60000 U
12000 U
12000 U
60000 U
12000 U
60000 U
60000 UMOOD
12000 U
12000 U
12000 U
12000 U
12000 U
60000 U
60000 U
12000 U
12000 U
12000 U
60000 U

130000
23000
12000 U
59000
44QOO
12000 U
24QQO U
12000 U
12COO U
120CO U
12QOO U
120,00 U
12000 U
12QOO U
12000 I'
12000 U

23000 U 120QO U

flOl-SBOfe-24 FD24CCDHJ
53.5

0

3

53.5

S

3

V
410 U
410 U
410 U
410 U
410 U
110 U
410 U
110 U
110 U
110 U
110 U
410 U
110 U
110 U
410 U
410 U

2050 U
410 U
110 U
110 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U

2050 U
410 U

2050 U
410 U
410 U

2050 U
410 U

2050 U
2050 U

410 U
410 U
410 U
410 J
410 U
410 U

2050 U
2050 U

410 U
410 U
410 U

2050 U
410 J
410 U
110 U
110 U
110 U
110 U
820 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U
410 U

NOTES : <IJ> Undetected! <J> Present belou
<KV > Hoi validated; CO) Qualified;

400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
40O U
400 U
400 U
400 U
400 U

2000 U
400 U
40O U
40O U
40O U
40O U
400 U
400 U
400 U
400 U
400 U

2000 U
400 U

2000 U
400 U
400 U

2000 U
40O U

200O U
2000 U

400 U
400 U
400 U
400 U
400 U
400 U

2000 U
2000 U

400 BU
400 U
400 U

200O U
400 U
400 U
400 U
400 U
400 U
400 U
BOO U
4QO U
400 U
400 U
400 U
400 U
400 U
4QO U
400 U
400 U
400 U

601-5607-06 F023CCOH)
12

0

1

12

S

I

V
40O U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
40O U
400 U
4QO U

2000 U
400 U
400 U
40O U
400 U
400 U
400 U
400 U
400 U
40O U
400 U

2000 U
400 U

2000 U
400 U
400 U

2000 U
400 U

2000 U
2000 U

400 U
400 U
400 U
670
400 U
400 U

2000 U
2000 U

400 U
400 U
400 U

2000 U
•100 U
40O U
400 U
400 U
400 U
400 U
800 U
400 U
40O U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

detection liniti <HR>

400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

2000 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

£000 U
400 U

2000 U
400 U
400 U

20UO U
400 U

2000 U
2000 U

400 U
400 U
400 U
400 U
•(00 U
400 U

2000 U
20LO U
400 BU

400 U
400 U

2UOO U
400 U
400 U
400 U
400 U
400 U
4OO U
800 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

ROl-SPG-3-or FC300(COMJ
24

0

2

24

S

2

V
820 U
620 U
820 U
620 U
820 U
820 U
820 U
820 U
820 U
820 U
620 U
820 U
820 U
820 U
B2O U
620 U

410O J
620 U
820 U
820 U

3800
820 U
82O U
620 U
62O J
624 U
82O U

4100 U
820 U

4100 U
620 U
820 U

4100 U
82O J

410O U
4100 U
15OO
8ZO U
820 U
820 U
820 U
620 J

4100 U
4104 U

820 U
82O U
820 U

4100 U
31000O

22000
160O

11000O
2500

82O U
1640 U
82O U
820 U
620 U
020 U
820 U
620 U
620 U820 I
620 U
620 U

Hot analyzed: CM valid;

10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10010 U
10000 U
1000O U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 1]
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
1000C U
10000 U
100QO U
10000 U
10000 U
10000 Uitiono u
100QO U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 U
10000 Utoooo u
10000 U
10000 U
10000 U
10000 U
10000 U
IQOQQ U
10000 U
10000 Utoooa u
10000 U
10000 U
10000 U

=sc =S=53S=== :

(I) Invalid) (6) Detected in Blank.

IA

r-oo

--s

007465



9..9..K.1..0.. Q

<V 
<M

 
Al

B
- .

n — ij
u—.-

.......................................................... |
 
§»

ppoooooooaooooaooooogoQ
oooooooooggoooooooooooopogoooooooocsogooogonS

tS
ni 

ra 
w IM 

IM r* 
IM

 
"*R
«
 v

w 
•"

« a -o
|j o »

SiS
iiSf

.,u> 
.

i- 
_|

. 
a. J

 a 
o

w 
S

w
o 

ujoviK
ooaK

 
_j

9 
»- S <x 

£ S u 5 _i M M
 2 u c u w

_i a. 
u a. o 

*- w
 of t- o oo »- = x s 2

*- i 3
 »- •- o. o. — ao

y
o
aw

y
ro — <r*.i

J -j ̂
 > «

 3
 ̂
 «

Sttu.0
. *2

-*n
«n«

rfV
S
™

v
x
> 

iM
ii*jvui«C

a:a.— IM
'-'I

ioec|ca.&
o.H

&
fvi«-<K

ou&
i->tt££uza:u«u) 

o w
 ( 

_ __
in' J«"!§«?'«?3i?'T^a«

<?«SS£a3xoSsf.:'§G
SiN§§S3S

fii^j

007466



SOUTH CflURUflOE SITE - SOIL BORIHC Qfl flflALVTICDL RESULTS

San0> • Nijnber j
O*PU> <ro
OrtvQC FftlR
(0) Original
CO) Dupltcato
<3> Split

UHIT NUMBER

SEHlVOLflriU ORGBHICS

Validation St«tus l
PHEKOX.
BI S<2 -CHLOROEr HVL5 EFHER2-CW.OROPHEHQL
1 . 3-01 CKLOROBE.«EKE
1,4-OICH.OROBEMZEHE
BEHZVL ALCOHOL
1.2-01CKLOR08ENZEHE
Z-HETKVLPHEMOL
BIS<2-CKLOR01SOPROPVL)ErHER4-HErHVLPHEHQL
H-MI FROSOOIPROPVLftHIHE
HEXfiCHLOROETHBHE
HI FROBEHZEHE
ISOPHORONE
2-HI TROPKEHOL
2.4-01 MEfHVLPHE MH.
8EHZOIC flClQ
BI S<2-CHLORQETHQXV)h£rHIKE
2 . 4-OICHLOROPHEHOL
1 .2 ,4-TP.I CKLOR08CHZEKE
HnPHFKflLENE
4-CW.OAOAHILIKC
HEMCW-CROeurftQI CUE
P-CHLORO-M-CRESOL
2-HErHVLKflPHrHftLIHE
HEXftCHLOROCVCLOPEHTftOI E1E2.4,4-TRtCHLOROPHEHOI.
2,4.5-rRICKUOROPHEHQL
2-CHLORQHflPHTHfiUHE
2-HI rRQftHI LIME
DIHETKVL PHTHflUUE
flCElUFHIHVLEME
3-H1.ROAHILINE
RCEKRPHTHEKE
2.4-OIHITROPHEHQL
4-HirROPMEHOL
DlBEKZOfURMl
2.4-OIMirROrOLUEHE
2.6-DIHlTROrOLUENEOierHvt pHTHfluut
4-CW.OROPMEJIVL PHEHVL ECKKR
FLUOREHE
4-HITROflHILIHE
4,6-OIWTRO-2-ttETMVLPKEIOL
H-HI TROSCOI PHENVUWIHE
4-BHOHQPHEHVL PHIHVL ETIER
HEXRCM.OROBEHZENE
PEHTHCHLOfiOPKENOl,
PHEKftHTKREKE
AHTHRflCEHE
DI -li-HUTYL PHTHSiJirE
FLUORflHrHEME
PVREHE
eUFVL BEHZVL PHFHftLftTE
3 . 3 • -01 CHLORCBEM21 01 HE
BEHZO OOflHFHRfiCEKE
BlSC2-ETHVLH£XVL)PnrKflLirE
CHRVSEHE
OI-H-OCrVL PHFHfliBrE
BEHZO CB3 FLUORflUrHEHE
BEHZO O3 FLUOfUMntCKE
BEKZOOUPVRENE
I HOCMO C 1 . 2 1 3-COII>VREN£01 BEHZO ««o RHTHRBCEHE
ssftss ssses s fa-— "••••"• ————— --

l?-S80£-3l fl3
?0

0

3

•

V
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U

2200 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U

2200 U
440 U

2200 U
440 U
440 U

2700 U
44O U

22OO U
2200 U

440 U
440 U
440 U
44Q U
440 U
44O U

2200 U
2200 U

440 U
440 U
440 U

2200 U
440 U
440 U
440 U
440 U
440 U
440 U
680 U
440 U
440 U
440 U
440 U
440 U
44Q U
440 U
440 U
44O U
440 U

5-SB03-15
TO

0

3

V
440 U
410 U
44O U
440 U
440 U
440 U
440 U
440 U
440 U
410 U
440 U
440 U
44O U
440 U
440 U
440 U

2200 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U
440 U

2200 U
440 U

2200 U
440 U
440 U

2200 U
440 U2200 U

2200 U
440 U
4-10 U
4*0 U
440 U
440 U
440 U

220O U
2200 U

440 U
440 U
440 U

2200 U
440 U
440 U
44Q U
440 U
440 U
440 U
8SO U
440 0
440 U
440 U
440 0
440 U
440 U
440 U
440 U
440 U
440 U

fl26-S607-23
55.5

0

3

U
400 U
400 U
400 U
100 U
400 U
4QO U
40O U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

2000 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

2000 U
400 U

2000 U
400 U
400 U

2000 U
400 U

2000 U
2000 U

400 U
400 U
400 U
400 U
400 U
400 U

2000 U
2000 U

400 J
400 U
400 t

2000 U
400 U
400 U
400 U
4QO U
400 U
400 U
800 U
400 U

3900
400 U
400 U
400 U
400 U
400 U
400 U
4CO U
400 U

B33-SB04-16
5S.5

0

3

V
390 U

_ _390 U
330 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U

1950 U
330 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U
390 U

1350 U
330 U

1950 U
330 U
330 U

1950 U
330 U

1350 U
19SO U
390 U
390 U310 U
390 U
330 U
390 U

1350 U
19SO U
390 U
390 U
390 U1950 U
330 U
330 U
330 U
390 U
330 U
390 U
?80 U
330 U

3700
330 U
330 U
330 U
390 U
330 U
330 U
330 U
390 U

•

-- ^

, '

NorES i <l» Und*t«ct*di (J) Pr«s«nt b»lou
QiV> Hot detection linitla> Hat Of}

007467



SCUTH CAVALWOE SITE - SOU SOftlWS Q* ftMLtllCRL RESULTS

QfirtlC PAIR
(0)
IB)
tDI
CSI Split

UHTT HUHSER
ESQRSASTCS

fifiSEtftC
KRAIUM
CAONIOH
CYWttDE
CHRQimiH
COPPER
[ROM

LEW ,
ANTIfflHY
SEUMW
IMUIWIIHC

•btr ftOl-SM6-l8 A57-SB04-I2
pth (ftt 4T.3 IT.3
R
Jiwt 0 D
(it
Ucttt
it
O 2 2
S

o Stilus i V V
HA KA

S.B U 3.8 (I
HA HA
HA HA

UB l .TU
9.2 5 .20

4 U ( U
2WO 441

BA MA
KA HA

2.8 II 2.1 tl
Xft HA
KA KA
HA HA

4.6 D 4.6 U
nnMESgiM jxataa fc im.uua.mjM* ••KraMrww MMM 0*

I AOt-SSOfi-24 fSWtCWl
39.3 59.3

3 S

3 S

«
KA 6 Q

£5.3 36
Kfl 1.2 U
KA 8.5

1,8 D .24 U
W.8 24
* . 3B 12 U

28100 33*00
HA . 12 1 1w 24 a

IUI 9.7
Kft 36 tl
KA It!
KA 6 (I

49.8 66 3
BB4TB * aBUMWMBBWU >*BM*B

s AOl-SBOMli FB23ICBH!
12 12

Q S

1 1

«
KA fiQ

& Q 6 ( 1
KA 1.2 U
KA 2.4 U

1,8 U 0.49
5.4 U 6 U
4.2 tl 12 H

ttiO 5160
KA . 12 ( 1
KA 240

3.0 U 3 U
KA 36 U
KA 3(1
HA 6Ut.e u 12 u :

1 (Wl-SBO^-07 FC900(CBni
24 24

a 9

2 I

ff
KA 7.6 U

*.7 U 12
KA 3.3
KA 4.0

1.8 U 0.4* D
fi.O 2Q
5.35 30
6290 26100

HA 0.964 Q
Kfl 4S

6.50 12
HA 17 U
Kfi 64 U
NA 6.4 I)

51.2 60

flor-s9M-or «Fci9otcont
23 23

Q S

2 2

tf
HA 2.5 U

6.5 £t 11
HA 1.2 U
HA 2.5 0

1.9 U 0.63 tl
21.5 19
6.46 21
5:90 22100

HA 0.063 U
HA 24 U

12.3 13
KA 16 U
HA 3.2 U
HA 6.! U

5&.2 64

A'Oi-SrOS-Sl fllJ-SBOl-15
67.5 67.5

0 D

3 3

Q Q
HA . HA

21.6 41 .2
HA HA
HA HA

O.fafc U 0,6* U
1S.3 H.S

, 20 19.1
IS700 7920

KA NA
HA HA

20.T 22
KA NA
HA HA
HA HA

62.9 63.9

MB-SM2-2T AO-3WM2
62 62

0 D

s ;

V V

HA im
7.3 9 . 1

HA NA
HA NA

1 0 1 1 )
12 12
5U 5 tt

8700 1 3000
HA HA
NA NA

4.5 5 .3
NA tIA
KA NAi*; HA

20 25
MOTES : (Qi Undetected; (J| Present below detection lliitj (M) Hot w»ly:pJ; (V) vm«

(HV1 Hot audited; (0) QujliliefiE (I) imtttf.

0 0 7 4 6

007468



SOUTH CAWLCADE SIR - SOIL BGPtRS fifl AHftLITICAL RESULTS

Nuiier

HAM PflfR
(Ql Cr?inil
fBI BNnt
W Duplicate
(SI Split

UHTT KKKR
[MRS^ICS

srtvER
BERYtUlM
CYfWBE
COPPER
MW

LEAD
AHT1HOHY
ScLEHIUH
THttlHH
1IHC

r ft!5-SBOMO «XT-SBW-ZI
(ftt ZJ ?5

0 D
I£E

2 2

itin ; V V
MS RAi.e s u
HA HA
NA HS

I . BU I . SU
7.0 7.0
3.0 3,5 U

«S!5 4020
HA HAK; HA

S.W 4 .25HA HR
US tiP,
HA NA

fllT-SBOJ-II ft35-SBO?-15
70 78

a o

s s

tf tf
HA NA

11 112
HA HA
HA HA

I . ! U 1 . 3 0
28 Z7to ic

JBQQff 33000
HA HA
HA HA

16 13
KA HA
HA KA
HA KA

A36-SW-7! A33-SS04-16
33 .3 33.3

D 8

3 3

V V

NA HA
S I T 3 d

HA HA
HA NA

IU I U
?.Q 11

5 l t 5 U
6700 BIOO

HA CA
HA KA5.3 5,7HA HA
NA lift
HA RA

\

1

*.,IDL«..-.™Bit,!«,L.«̂ i!««.«».™««..̂ «»"«-™̂ ^
fflTES i (Ul UmJetecte:!; fJ) Preient 6eto» detection liiit; JNAJ Not snilirred; (VI V*Hd

(HVJ Hot wliJjted; (0) Qual if ied; tfl In«liti.

0 0 7 4 6 9

007469



R
I
I
I
I
I
I
I

Original
Blet.'-.
Duplicate
Split

SOUTH CRVRLCflOE SITE - SRUUHOHHTliR (m FHRLVnCflL RESULTS

HU01-001 HU19-001 : MU05-001 F02P2CCOI1) : HH09-001 MU3-003 F0273(COHi

o D : o s : o o s

1 1 ! 1 1 : 1 1 1
HH18-OQ1 HU18-001 ! HU18-003 KU18-003 ! MH1B-003 MU18-003 HUW-OD3

SOUKO
FIELC BLflMK NUMBER

SEMIUOLRTILE ORGflHICS

I
I
I
I
I
I
I
I

Validation Stilus :
PMEWX61 SC2-CHLOROETHVL) ETHER
2-CHLOFtOPHEHOL
1.3-DICHLOR08EH2ENE
1 ,4-DICHLOROBEHZEHE
BEHZVt. RLCOHOL
1.2-01CKLQROBEH2ENE
2-HETHYLPHEHOL
BlSC2-CHLOftOISOPROPVL3ETHER
4-METHVLPHEHOL
H-HI TROSODl PROPVLflHINE
HEXHCHLOROETHRHE
NITROBENZENE
ISQPHORONE
2-HlTRt(PHEKOL
2.4-DlHETHVLPHEHOL
BEHZQtC RC10
BI S C2-CHLORO£THOX«HETHRHE
2,4-OlCHLORCPHEKOL
1 .2 . 4-TRICHLOROBEHZEME
KAPHTHRLEKE4-CW.OfcORNILlHE
HEXPCHLOROBUTROIEHE
P-CHLOEO-M-CRESQL2-MET HVLNflPHTHflLEHE
HEXflCWLOROCVCLOPENTflDIEHE
2 , 4, S- FRI CHLOROPHEHOL
2.4.5-TRICHLOROPHEHOU
2 -CHtORONflPHTKRLENE
2-NITRORMILIHE
DIHETHVt PHTHRLflrE
flCEKRPHrHVLEKE
3-tllTfcOfWILlNE
RCEHfiPHTHEHE
2,4-DINlTROPHEHQL
4-NITROPHENOL
DIBENZOFURRH
2.4-01 HI TROrOUlCHE
2.6-OIMITROTQLUEI1E
DUTHVL PHTHflLRTE
4-CHLOROPHEtM. PHEHVL ETHER
FLUOP.ENE4-HITRORHIL1NE
4,6-DIMirRO-2-ttETHVLPHEKOL
H-HI TROSODIPHENVLRMINE
4-BRflHOPHENVL PHEHVL ETHER
HEXRCHLOROBEH2ENE
PEHrflCKLOROPHEWOL
PHEHftHTHREHE
RllTKRHCEHE
DI-H-BUTVL PMTHRLRTE
FLUQRRHTHENE
PVftEHE
BUfVL BEHZVL PHTHflLOrE
3.3--OICHLOROBEHZIOINE
BEHZO Cft) BNTHRRCENE
BIS<2-ETHVLK£XVL>PHrHHLflTE
CHRVSEKE
DI-H-OCTVL PHTHflLRTE
BEHZO CB> FLUORRHTHEHE
BENZO <»O FLUORftHTHEHE
BENZOOHPVRENE
X N9EHO Cl , 2 . 3-CQJ PVREHE
DI BENZO CflHJ RHTKRflCEME
BEKZO (GHI J PERVL6HE

U
400 0
400 U
400 U
400 U
400 U
400 U
400 U
110 J
4GO U

€4 J
400 (J
400 U
400 U
400 y
400 U
550

2000 U
400 U
400 U
400 U

3 tOO
400 u
400 U
400 U
110 J
400 U
400 U

2000 U
400 U

2000 U
400 U
400 U

2000 U
110 J

2000 U
2000 U

65 J
400 U
400 U
400 U
400 U

4? J
2000 U
2000 U

400 U
400 U
400 U

2000 U
28 J

400 U
400 U
400 U
400 U
400 U
BOO U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U
400 U

NOTES t <UJ

o ;
400 u :400 u ;400 u :_4oo u :
400 U I400 u :4oo u :140 j :4uo u ;

65 0 :400 u :400 u :too u :4oo u :400 u :
800 12000 u :400 u :4oo u :4oo u :

3600 :400 u :400 u :400 u :no j :4oo u :400 u ;2000 u :400 u ;2000 u :400 u :4oo u :2000 u :170 J :2000 u :2000 u :95 j :4oo u :400 u :
400 U '.4oo u :

67 J '.2000 u :2000 u :400 u :4oo u :400 u :2000 u :40 J :4oo u :400 u :400 u :
430 U :4ao u :BOO u :400 u :400 u :4oo u ;400 u :400 u :400 u :400 u :400 u :4oo u :•TOO u :

Und.Ucl.dl <J

o.w
10 U
10 U
10 Uto u
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
10 U
10 Uto u
10 U
10 Uto u
10 U
10 U
10 Uso u:o u
50 U
10 Uto uso ula U
50 U
50 U
10 U
10 U
10 Uto u
10 U
10 Uso u
50 U
10 U
10 U
10 Uso u
10 U
10 U
21
10 U
10 U
10 U
20 U
10 U
10 U
10 U
10 Uto u
10 U
10 U
10 Uto u
10 U

) Pr*x«nt

:
10 u :
10 U '.to u :10 u :10 u :io u :io u :10 u :10 u :10 u :io u :to u :10 u :10 u :to u :10 u :so u :to u :10 u :10 u ;10 u :10 u :10 u :io u :to u :10 u :10 u :so u ;10 u :30 u :to u :10 u :so u :to u :so u :so u :to u :10 u :10 u :

10 U tto u :to u :so u :io u :so u :to u :10 u :so u :10 u :10 it :10 u :10 u ;to u :10 u :so u :to u \to u :10 u ;10 u :to u :to u :to u ;to u :io u :to u :
b* low detection

0,"
10 U
10 Uto u
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 Uto u
50 U
10 U
10 Uto u
24
10 U
10 U
10 U
7 J

10 U
10 U
50 U
10 U
50 U
10 Uto u
50 U
22
SO U
SO U
20
10 U
10 Uto i)
10 U
20
50 U
SO Uto u
10 U
10 U
50 U
57
? J

33
19
13
10 U
20 U
10 U
10 U
10 Uto u
10 U
10 U
10 U
10 U
10 U
10 U

liHiti CKEU

c.u
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 Uso u
10 U
10 U
10 U
10 Uto u
10 U
10 U ,
10 Uto uso uto u
50 U
10 U
10 U
50 U
10 Uso u
50 U
10 U
10 U
10 U
2 J

10 Uto u
50 Uso u
10 U
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
20 U
10 Uto uto u
10 Uto u
10 Uto u
10 I)
10 U
10 U

Hot analyzed:

:
10 u :10 u :to u :
10 <l 1to o :10 u :io u ;10 u ;10 u ;10 u :io u :10 u :10 u :10 u ;10 u :
10 U 1so u :to u r10 u ;to u :10 u :to u :10 u :to u :to u :io u :10 u :So u :10 u :so u ;10 u :to u :
50 U !5 J :so u :50 u :10 u :io u :io u :io u :io u :io u :so u ;to u :so u :to u ;10 u ;so u :10 u :to u :24 :5 j ;13 :to u :20 u :to u ;i J :10 u ;to u :10 u :10 u :10 u :to u ;19 u :10 u ;

(to Validt
Mot v«Ud*t«d| <Q> Oualif

O

Oo

I

007470



IIIIIIIIIIIII

SOUTH CflVflUROE Slfg - ORQUHOHrtrgR OH ftHHLYUUU. K.SUUS

Qft^OC PAID
<E1J Original
tS> Blank
f&J Quplicatv05 > Split

i * ?o o : o o ; o D: o D
: : :

SAMPLING ROUND
riCLD 8LRMK MUHBER

2 2 j c 2 : 2 2 : 2 2
MH21-002 MH21-002 I WJ21-002 HH21-002 I HHft-FB MMfl-Ffl \ WUB-002 HU1S-002

ORGflHICS

II
I

Validation Status i
PHEXOL
fl I S C2- CHlOROETHVO EFHER
.2-CHLOROPHEHOL
1.3-fllCHLOR08£HZE»E
1.1-WCHLOROBEMZEWE
BEM2VL HLCOHOL
1,2-01 CHLOROBENZfc'HS
2-KEfHVLPHEHOL
&I SC2-CHLOROI SOPfiOPYOeTNER
H-HcrMVLPHEHOL
H-HirROSODIPROPVLfiMHE
HEKftCHLOROETHflHE
HITRO8EH2ENE
15CPHORONE
2-HI TROPHEHQL
2.4-CIH£rHVLPHENQL
BEH20IC flCIO
BlSC2-CHLORO£rHOXViHErHRHE
2. 4-O1 CHLOROPHEHOL
1 . Z . 4-T&I CHLOROSEHZEHE
NRFHTHfiLEHE
«-CW_OR0flNIt_IM£
KEXflCHLCROBUT ADI EKE
P-CHLORO-H-CPESOL
2-HErHVLHflPHrHRLEME
HEXRCHLOROCVCLOPEHFflDlEHE
2 . •* , 6 - tEl CHLOROPHEHOL
2 . -1 . 5 -T RI CHLOROPHEHOL
2 -CHLOROHRFHfWfiLEHE
2-HI FROHNI LIME
OIKETHVL PHlMRLflfE
flCEKflPHTHVLENE
3-HiraOflHILIHE
flCENflPHrHEHE
2,-4-DINirROPHEKOL
^-NITRGPHEHOL
OIBEN20FURAN
2.^-01 HI FROrOLlKHE2v6-OIHlTROroLUENE
DIEFHVL PHrHHLftrE
4-CHLOROPHEim. PHEHVL ETHER
FLUOREHE
4-«rROm«LIN£4. 6-DI HI TRO-2-METHYLPHEHOL
H-NI tROtOOI PHEKVLRHIHE
•1-BROHOPHEHVL PHEHVL ETHERHEXflCHLCmOaENZEKE
PENrflCHLOROPHEKQL
PttNfthTHRENE
RNrHRflCEHEoi-M-aurvi. pKTKm.flr£
FLUOSRWHENE
PVRENE
eUFVL BEMZVL PHrHflLfttE
3 , 3 ' -Dt CHLOR08EN2I DIKE
BENZO Cf» flNF HRRCEHE
eiSC2-£niVLHEXVUPHrHflLflrE
CKRVSEHE
UI-K-OCrVL PHtHfiLftrE
BEH20 C0J FLUORHMrHEHE
BEM2G OO FLUORfiNrnEH£BEHZOtfDPVRENE
1 NDEMO C 1 , 2 . 3-CO>P VREHE
OI BEHZO <HH> HUT HRRCEHE
eEH20fGHI>PERVL£HE

Q
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 Uto u
10 U
10 U
10 Uso u
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 0
10 Uto u
50 Uto uso u
10 U
10 U
€0 U
10 U
50 Uso u
10 U
10 U
10 U
10 Uin u
10 U
50 Uso u
10 U
10 U
10 U
50 U
10 U
10 I*
10 U
10 U
10 U
10 U
20 U
10 U1?
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U

notes i <u>
OttO

o :
20 U :20 u ;20 u :zo u :20 u :20 u :20 u :so u :20 u :20 u :20 u :20 u :20 u :20 u :20 u :20 u ;loo u :20 u :20 u :20 u :20 u :20 u :20 u :20 u :20 u :20 u :20 u :100 u :20 u :100 u :20 u :20 u :100 u :20 u :100 u :too u :20 u :20 u :zo u ;20 u ;20 u :20 u :100 u :100 u :so u :20 u ;20 u :100 u :20 u :20 u :20 u :20 u :20 u :20 u :HO u :20 u :20 u :20 u :20 u :20 u :2c u :20 u :20 u :20 u :2C u :

Undtftcctadi <JtHot u*li<l*t*dt

Q
50 U
SO U
50 U
50 U
50 U
50 U
SO U
SO U
50 U
50 tl
SO U
50 (J
50 U
50 U
50 U
SO U

250 U
SO U
50 U
50 U
50 U
50 U
50 U
SO U
50 U
50 U
50 U

250 y
SO U

250 U
SO U
50 U

250 U
SO U

250 U
230 U

SO U
50 U
50 U
50 U
50 U
50 U

250 U
250 U

50 V
50 U
50 U

250 U
SO U
50 U
50 U
50 C
50 U
SO U

100 U
SO U
50 U
SO U
50 U
50 U
50 U
50 U
50 U
SO U
50 U

Present b»loit
CO) QutlifUdl

o :
20 U :20 u :20 u :20 u :20 u :20 u ;20 u :20 u ;20 u ;20 u :20 u ;20 u ;20 u :20 u :20 u :20 u :100 u :20 u :20 u :20 u :20 u :20 u :20 u :20 u :20 u :20 u :20 u :100 u :20 u :100 u :20 u :20 u :100 u :20 u :100 u :100 u ;20 u ;20 u :2o u :2o u :20 u :20 u :100 u :100 u ;20 u :20 u :20 u :
100 U i20 o :20 u :20 u :20 u ;20 u :20 u :-to u :20 u :20 u ;20 u :20 u :20 u :20 u :20 u :20 u :zo u ;20 u :
detection

U

20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
ZO U
20 U
20 U
20 U
20 U

100 U
20 U
20 U
20 U
2 J

20 U
20 U
20 U
20 U
20 U
20 U

100 U
20 U

100 U
20 U
20 U

100 U
12 J

100 U
100 U

•3 J
20 U
20 U
20 U
20 U

4 J
ICO U
100 U

20 U
20 U
20 U

100 U
25r o? j
15 J
15 J
20 U
10 U
20 U
•H
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U

Unit: CHIU

v :
20 u :20 u ;20 u :20 u :20 u ;20 u :20 u :20 u :20 u :20 u :20 u :20 u ;20 u :20 u :zo u :20 u :loo u :20 u :20 u :20 u :20 u :20 u :20 u :20 u :20 u ;20 u :20 u :100 u ;20 u :100 u :20 u :20 u ;100 u :5 J :100 u :loo u :4 J :20 u :20 u ;20 u :20 u :20 u :100 u :IQO u ;20 u ;20 u :20 u :100 u :u J :3 J :* j ;? j :t, j :20 u :10 u :20 u :20 u :20 u :20 u :20 u :

20 U !20 u :20 u :20 u :20 u !
Hot *nslyz«dj

V
20 U
20 U

- 20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U

100 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U

100 U
20 U

100 U
20 U
20 U

100 U
20 U

100 U
100 U

20 U
20 U
20 U
20 U
20 U
20 U

100 U
100 U
20 U
20 U
20 U

100 U
20 U
20 U
20 U
20 tl
20 U
•«
•10 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U

<W Valid;

v ;
so u :so u :so u :so u :so u ;so u :50 u :so u :so u :so u :so u :so u :so u :so u :so u :so u ;250 u :so u ;so u '.so u ;so u :so u ;so u :so u :so u ;so u :5o u :
250 U :so u :
250 U :50 u :so u ;
250 U Iso u :
250 U !
250 U ;so u :so u :so u ;so u :so u :so u :
250 U :
250 U :so u :50 u :so u :
250 U :so ti :so u ;so u :so u :so u :30 J :loo u :so o :so u :so u :so u :so u :so u :so u :so u :sn u :so u :

T—

r-̂r
r-oo

CD lrtv«U«i*
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I SOUTH CHVRLCnDE SITE - GRQUHOHfiTER Ofl ANflLVTICRL RESULTS

MW23-002 DH01-001 HH17-002 KUIB-OOZ HH2I-OQ2 OU02-001 HHfl-FO

I
I
I
I
I
I
I
I
I
I
I
I
I
I

COJCD> Blank
C0> Duplicate
CS> 5*1it

B B B B B

SAMPLING ROUND
FIELD BLRHK HUHBER

SEtilVOLflTILE QRGflNICS
Cyq/lJ

Val i"i*ti ori Stttus I

PKENC1.
BIS C2-CHLORQETHYL> ETHER
2-CMLOROPHEHOL
1.3-OICHLOROBEI12EHE
1 . 1-OI CKLQRQ8ENZENE
BENZVL fiLCOHOL
1 . 2-01 CHLORQBENZEHE
2-HETMVLPHEUOL
BlStZ-CHLCROISOPRCP WHETHER
1-WETHVLPHENOL
H-HlTROSOOIPRQPVLflniHEHEXHCKLOROETHflNE
NITROBENZENE
ISQPHOROHE
2-HItROPHEHOL
2.1-01HETHVLPHEHOL
BENZOIC RCIO
flISeZ-CHLOROETHOXVJHETHRNE
2.1-DlCHLOROPHEKOL
1 .2. 1-TRI CHLOROBEH2ENE
NRPHTHRLEHE
1-CHLQROHHILINE
HEXRCHLOROBUr ROI EHE
P-CHLOHO-M-CRESQL
2 -ME THYLNBPHTHRLEHE
HEXflCHLORQCVCLOPEHrflDIEHE
2.1 ,6 - TRI CHLOROPHEHOL
2 , 1 . 5 - t« CHLOROPHEHOL
2-CHLORQHfiPHTKftLEHE
2-HirRORHlLIKE
DlHETHVL PHtHRLftTE
PCENflPHrHVUKE
3-NITROftHILtNE
RCENftPHTHEHE
2,1-DINITRoPHEHOL
1-NITROPHEHQL
OIBEHZOFURflH
2,1-DIHITROTOLUEHE
2.6-OlHITftorOLUEHE
OXETKVL PHTHRLflTE
1-CHLOAOPHEKVL PHEHVL ETHER
FLUQfiEHE
1-NJTROflWLINE
1, 6-CI HI TRO-2-WETHVLPHEHOL
H-HI f ROSOOI PHEWLRHI HE
1-BROHQPHEHVL PHEHVL ETHER
KEXnCHLCROBEHZEHE
PENTHCHLOROPHEHOL
PHEKHNTHRENE
BHTHRHCEHE
DI-N-BUTVL PHTHflLflTE
FLUORftHTHEHEPVREHE
fiUTVL BEHZVL PHTKflLRTE
3.3'-OlCHLORoaEHZIOINE
BEIJZO ( fO flMTHRfiCERE
61 SC2-trHVLH£XVO PHTHRLflTE
CHRVSEHE
DI-H-GCTVL PHTHflLflre
eEHZOCBJFLUORRHTHENE
BENZO <K> FLUORftNTHEHE
BENZO CHiPVREHE
1 NOEHO <1 , 2 ,3-CQJPVRENE
01 BENZO CWO RNrHRHCEHE
BEHZO <GHOPERVL£HE

V
10 U
10 U

-10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 Uto u
10 U
50 U
10 U
10 Uto u
10 U
10 U
10 U
10 U
10 Uto u
10 Uso u
10 U
50 U
10 U
10 U
50 U
10 U
50 U
50 U
10 U
10 Uto u
10 U
10 U
10 U
50 U
50 U
10 Uto u
10 U
SO U
10 U
10 Uto uto uto u
10 Uzt u
10 U
15to u? Jto u
10 U
10 Uto u
10 U
10 U

HOTES i CU)
<tiV

V
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 j
10 U
10 U
10 Uto u
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
10 U
50 U
10 U
50 U
10 U
10 U
50 U
10 U
50 U
50 U
10 U
10 U
10 U
10 Uto u
10 Uso u
50 U
10 Uto u
10 U
50 U
10 tl
10 U
10 U
10 U
10 U
10 U
20 U
10 Uto u
10 U
10 U
10 U
10 U;o u
10 U
10 (J
10 U

Undetected; <
'J Hot v*lH«t<

V
Z J

10 Uto u
10 U
10 U
10 U10 U
10 U
10 Uto u
10 U
10 Ula uto u
10 Uto u
50 U
10 U
10 U
10 U
10 U
10 U
10 Ula U
10 U
10 U
10 U
50 U
10 U
50 U
10 Uto uso u
10 Uso u
50 U
10 Uto u
10 Uto u
10 U
10 U
50 Uso u
10 U
10 U
10 Uso u
10 U
10 U
10 U
10 Uto u
10 U
20 U10 U1 J
10 U
10 U
10 U
10 U
10 U
10 U10 y
10 U

CJi Pi-*3«nt faolau <f
nil <Cll Qualified!

V
20 U20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U

100 U
20 U
20 U
20 U
20 U
20 l;
20 U
20 U
20 U
20 U
20 Utoo u
20 Utoo u
20 U
20 U

100 U
20 U

100 U
100 U
20 U
20 U
20 U
20 U
20 U
20 U

100 U
100 U

20 U
20 U
20 U

100 U
20 U
20 U
20 U
20 U
20 U
20 U
40 U
20 U
20 U20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U

•t*Ction I in
tt> trvclid.

Q
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 tl
20 U
20 tl
20 U
20 U
20 U
20 U
20 U

100 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U

100 U
20 U

100 U
20 U
20 U

100 U
20 tl

100 U
100 U
?0 U
20 U
20 U
30 U
20 U
20 Utoo u

100 U20 U
20 U
20 U

100 U
20 U
20 U
20 U
20 tl
20 U
23 U
10 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U

it; <Hfl>

V
10 U
10 U
10 U
10 tl
10 tl
10 U
10 Uto u
10 Uto u
10 U
10 U
10 Uto u
10 U
10 U
50 U
10 U
10 U
10 U
10 U
10 U
10 Uto u
10 U
10 U
10 U
50 U
10 Uso «
10 Uto u
50 U
10 U
50 Uso u
10 U
10 Uto u
10 U
10 Uto u
50 U50 U
10 11
10 U
10 U
50 U
10 U
10 U
10 Uto u
10 Uto u
20 U
10 Uto u
10 U
10 U
10 U
10 U
10 U
10 Uto ti
10 U

Hot *n*lyz»dj

u
20 U
20 U
20 tl
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 Utoo u
20 U
20 0
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U

100 U
20 U

100 U
20 U
20 U

100 U
20 U

100 U
100 U

20 U
20 U
20 U
20 U
20 U
20 U

100 0
100 U

20 U
20 U
20 U

100 0
20 U
20 U
20 U
20 U
20 U
20 U
10 U
20 U

7 J
20 U
20 U
20 U
20 U
20 U
20 U
20 U
20 U

<W Valid:

h-
<3-
r-oo

~-*M

007474



III
SOUTH cnvntcnoE SHE - GRUUHDHI'«TER Oft ftunuTicflL RESULTS

IIIIIII
IIIIII

S«x*l« Hy*bw
OM^OC PHIP.

<OJ Original'.B; 81 ar*
<OJ Duplicate
CS3 Split

SriHPUNG ROUHO
FIELD 8LRHK NUMBER
TRIP BLANK NUMBER

HHOl-001

0

1
HU 18-001

2

KU13-001

0

1
Ktua-ocu

2
VOLflHLE ORGRHICS

L'iil idalioo Status t
CHLQROHETHfiHE
BROHftHErHnUE
VIKVL CHLOP.IOE
CtlLOROErHUHE
ttETHVUriE CHLORIDE
RLE F ONE
CftRBOH D1SULFIOE
1. 1-OICHLQRGErHEHE1.1-tICHLOROEntflHE
TRflMS- 1 . 2-01 CHLOP.OETHEHE
CHLOROFORM
1 .2-01 CHLOROErHftHE
2-BUTRHOHE
1 . 1 . 1-TRICHLOROErHflHE
CfiRBON TETPRCHLORIOE
UIMVL RCETATE
BP.OHQDI CHLOROKETHRHE
1 . 2-DlCHLOROPROPftHE
TRflMS-l,3-DlCHLOROPROPEH£
TfclCHLOROETHENE
01 SROHOCHLOROMETHHHE
1.1.2-TRICW.OSOETnRHE
BEHZEttE
CI S - 1 , 3-01 CHLORQPROPEHE
2-CKLOROEIHVLWHVL ETHER
BCOKOFQRH
2-HEXflHONe
4-HErHVL-2-P£MTflHOH£
rEFRRCHLOROErMEHE
1. 1,2,2-rErRBCHLOROErHfiHE
fOLUEHE
CIILOROBEH2EHE
ErHVLBENZENE
SFVREHE
TOTfiL XVLEIIES

V
10 U
10 U
10 U
10 U
5 U

10 U
5 0
5 U
S U
5 U
5 U
5 U

ID U
5 U
5 U

10 U
5 U
S U
S U
5 U
5 U
5 U
2 J
5 U

10 U
5 U

10 U
10 U
S U
5 U
3 J
5 U
2 J
5 U
3 J

V
10 U
10 U
10 U
10 U
5 U

10 Us u
5 U
5 U
5 U
5 U
5 U

10 U
5 U
5 U

10 U
5 U
S U
S U
5 U
S U
5 U

14
5 U

10 U
5 Uto u

10 U
5 U
5 U

29
S U

1C
5 J

28
PEsricioES/Pca
Validation Status i
HLPKA-BHC
BEfft-BHC
CELTR-OHC
GflHhfl-BHC O.lNDflHE>
HEFTRCHLOR
RLORHl
HEPTftCHLOR EPOXIOE
ENDQSULFRH I
DIELDRIH
4,^ * -CQ£
ENDRlH
EHDQSULFOH 11
«.4'-DOD
ENOR1H HLDEHVOE
EHDQSULFR1I SULFRTE4.v-oor
METHGXYCHLOR
CKORIH KETCHE
CHLORDRHE
TOXRFHEHE
RROCLOR-1016
RKOCLOR-I221
RROCLCR-1232
flROCLOR-1212
RROCLQR-12-Ja
RROCLOR-12S-*
flROCLOR-1260

U
O.O5 U
O.OS U
0.05 U
O.OS U
O.OS U
0.05 U
0.05 U
0.05 U
0.10 U
0,10 U
0.10 U
0. 10 U
0. 10 U
0. 10 U
0.10 0
0.10 U
0.50 U
0.10 U
0.50 U

1.0 0
0.50 U
0.50 Ua. so u
0,50 U
O.SU U
1.0 U
1.0 U

MOTES 3 OJ)

v
O.OS I
O.OS U
0.05 U
0.05 U
0.05 U
O.OS U
6.05 U
0.05 U
0 . 10 U
0.10 U
0. 10 U
0. 10 U
0. 10 U
0. 10 U
0.10 U
0. 10 U
0.50 U
0. 10 U
O.SO U

1.0 U
0.50 Ua .50 u
0.50 U
0.50 U
O.SO U
1.0 U
1.0 U

HUGS-001 FOC"2(C.[rrt^

0

1
HUI8'003

tm

s

t
W) 16-003

Uft

U
10 U
10 U
10 U
10 U•fl Jto u
5 U

10 U
5 U
S U
5 U
5 U

10 U
S U
5 U

10 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

10 U
S U

10 U
10 U
5 U
S U
5 U
5 U
5 U
5 U
5 U

10 U
10 0
10 U
1C U
5 U

10 U
5 U
S II
5 U
5 U
5 U
S U

10 U
5 U
5 U

10 U
5 U
5 U
5 U
5 U
5 U5 y
5 U
5 U
IIH

5 U
10 U
10 U
S U
5 U
5 U
S U
5 U
5 U
5 U

0
0.005 U
0.005 U
0. DOS U
O.Q05 U
0.005 UB
O.G05 U
0.005 Uo.aos u
0.010 U
0.010 U
0.010 U
0.010 Ua. 010 u
0.010 Ua. 010 u
0.010 U
0.050 U
0.010 U
0.050 U
0. 100 U
O.Q50 U
0.050 U
0.050 U
0.050 U
0.050 Uo.iflo u
0.100 U

Und»t»ciod; <Ji Present

0.05 U
0.05 U
0.05 U
0.05 'J
0.05 U
0.05 U
0.05 U
O.05 U
0. 10 Uo.to u
0.10 U
0.10 U
0.05 U

Hfl
0 . 10 Uo.to u
O.SO U
0. 10 U
O.SO U

1.0 Ua. so u
O.SO U
O.SO U
O.SO U
0.50 U

1.0 U
1.0 U

MHOa-iiOl HH13-a03 fO£r3> lCOH>

0

1
«U 16-003

Hfl

0

1

j

1
mJie-003 HU 18-003

lift tm

V
III U
10 U
10 0to u
5 «

10 U
S U

10 U
5 U
5 U
5 U
5 U

10 U
5 U
S U

1C 0
5 U
S U
5 U
5 U
5 U
5 U
5 U
5 U

10 U
5 U

10 U
10 U
5 U
5 U
5 U
5 U
5 U
5 U
5 U

V

10 U
jO U
10 U
10 U
5 U

10 U
5 U

10 U
5 Us u
5 U
5 U

10 U
S (1
5 U

10 U
5 U
5 U
5 U
5 U
5 U
5 U .
5 U
5 U

10 U
5 U

10 U
10 U
5 U
5 U
S U
5 U
5 U
5 U
5 U

10 U
10 U
10 Uto u
31 B
10 U
5 U
5 U
5 U
5 U
5 U
5 U

10 U
5 U
5 U

10 U
5 U
5 U
5 U
5 U
5 U
S U
5 U
5 Utin
5 U

10 U
10 U
5 U
5 U
5 U
5 U
5 U
5 U
S U

0
0.005 U
0.005 U
0.005 U
0.005 U
0.005 U
O.OOS U
0.005 U
0.105 U
0.010 U
0.010 U
0.010 U
0.010 U
0.010 Uo.oto u
0.010 U
0.010 Uo.oso u
0.010 U
0.050 U
0.100 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 Uo.ido u
0.100 U

belau d*t*ctioft Unit; (HA)

0
0.025 U
0.025 U
0.025 U
0.025 U
0,025 U
0.025 U
0.025 U
0.025 U
0.050 U
0.050 U
0.050 U
0.050 U
0.050 (1
0.050 U
0.050 U
0.050 U
0.250 U
0.050 U
0.025 U
0.500 U
0.250 U
0.250 U
0.250 U
0.250 U0,250 U
0.500 U
0.500 U

Hot analuzed;

.05 U

.05 U

.05 U
.05 U
.OS U
.05 U
.05 U
.05 U
.1 U
.1 U
.1 U
.1 U

,05 U><n
.1 U
.1 U.s u
.1 U
.5 U
1. U
.5 U
.5 U
.5 U
.5 U
.5 U
1. U
1. U

<(/} Vali
Oflrt Hot validated! <OJ Qualified. <1> Invalid} <B> Found In Blank.

in

h-
O
O

007475



IIIIIIIIIIIII

SOUTH CflVflLCnOE SUE - GROgilOHftTEP OH flllflLYl KM. RESULTS

III

S**>U NuMb*.-

tO> Origin**
CP' Blank
CC1 Qijplical*
•35 Split

SflWLIHG ROUND
FIELD BLANK MJM8ER
TRIP BlflW. NUKBER
VQUflTILE OR6RWCS

Cug/1)
Validation Status :
CHLORGHETHmt,
BPOMOHETMflHt
VIWL CHLOR10E
CHLOaOETHflME
HETHVUHE CHLORIDE
ACETONE
CRRBON DtSULFIOE
1.1-DICHLORC£THEHE
1,1-DICHLORoerHflHE
TKflHS- 1 .2-01 CHLOROETHEHE
CHLQROFORH
1.2-DlCHLORG£r«flME2-eurnnonE
1 ,1 . 1-rRICKLOROETHHHE
CRRBON TETRfiCHLORIOEUIHVL flCETflre
BRGHODl CHLCRSJHETHftriE
1 . 2-D1 CHLOROPROPHHE
TRflHS- 1 ,3-OlCHLOROPROPEHE
TRICHLOROErtffiHE
01 BROHQCHLC*3JMETHFLNE
1. t,2-tRIC10_OROErHfUi£
BEN2EHE
CI S- 1 , 3-01 OtOROPROPEME
2-CHLOROETKVLUiriVL ETHER
BROHOFORH
2-HEXWIOHE
4-HErHYL-2-PtNTBHOHE
rETRHCHLOROETH€HE
1. 1.2.2-rETRflCHLOROETKfiHE
TOLUEHE
CHLQROBEHZENEETHVLBEHZENE
STVREHE
TOT8L XVLEHE5

MH 12-001

0

1
MHEi-oni

3.1
.

V
1000 U
1000 U
1000 U
1000 b
500 b1000 b
500 U
SOO b
500 b
500 b
500 b
500 b

1000 U
500 b
500 b

1000 b
500 U
500 b
500 b
500 b
500 b
500 U
500 b
500 b1000 b
500 UlOoo b

1000 b
500 bsoo b
500 U
500 U
500 b
500 b
500 b

HH20-OOI I MM23-QOI

o i
;

i :
HM2 1-001 :

3.1 J
;
!

v :
200 b ;200 u ;200 u :200 b :100 u :2-10 :too b ;100 b ;100 b :100 b :loo u ;100 u :2oo b :too b :100 b :200 u :100 b ;loo b :100 b ;100 u :100 b :100 b :too b :100 b :200 u :100 b :200 b ;200 b :100 b :loo u :
l&O b 1too b :100 b :100 b :•16 o :

0

1
HU23-002

7

V
1C b
10 U
10 U
10 Usio bs u10 b
5 b
5 b
5 U
5 U10 b
5 b5 b

10 U
5 U
5 b
5 b
5 U
S U
5 b
S b
5 b

10 U
5 U

10 bic b
5 bs u
5 U
5 b
5 b
5 b
5 b

FCtri2CCOt1>

s

1
HH23-002

r

NV
. 10 U

10 U10 b
10 Us u
10 U
5 U

10 U
5 b
5 U
5 U
5 b

10 b
5 U
5 0

10 U
5 b
5 b
5 U
S b
5 U
5 b
5 U
5 U
Hfl

S b
10 U
10 U
5 U
S U
5 b
5 b
5 U
5 U
5 U

FESnCIKSSFCB :

Validation Status :
fltPHfl-8HC
BETft-BHC
DELTfi-OHC
GRMHfl-BHC OJHOflNE)
HEPTfiCKLOR
BLDRIH
HEPTBCHtOR EPOXIGE
EHDOSULfflH X
DIELORIM
4,«*-OOE
EHORIN
CKDQSULfAM II
•l.-l '-ODD
EHORIH flLOEKVDE
EHOGSULFflH SULFflTE4,< *-noT
HETHOXVCHLOR
EHtRlH KETOSt
CHLQRORKE
TOXflPHENE
BROCLOR-1016
BROCLOR-1221
flPJJCLOR-1232:
BRQCUOR-1252
BROCLOR-12W
flROCLOR-125-*
RROCLOR-12WS

V
0.05 b
O.05 U
0.05 U
0.05 U
0.05 b
0.05 b
0.05 b
0.05 Uo.io b
0.10 Uo.io b
0. 10 bo.io bo.io b
0. 10 b
0.10 b
0,50 U
0.10 U
0.50 U
1.0 b

0.50 b
0.50 b
0.50 U
0.50 U
0.50 U
1.0 U
1.0 U

NOTES i <b>

v ;
o.os u :o.os b :o.os b :o.os b :o.os b :o.os u :o.os u :o.os u :o.io b :o.io b :o.io b :o.io u :o.io u :o.io u :o.io b :o.io b :o.so b :o.io b :o.so b ;i.o u :0.50 u :o.so u :o.so b :o.so b :o.so b :t.o b :

U

0.05 U
0.05 U
0.05 b
0.05 b
0.05 b
0.05 b
0.05 U
0.05 U
0 . 10 Uo.io b
0. 10 Uo.io b
0.10 U
0. 10 U
0 . 10 U
0. 10 U
0.50 b
0. 10 b
0.50 b
1 .00 U
0.50 U
0.50 U
0.50 bo.so b
0.50 bi.oo b

tin

i.o u : i.oo u

OH02-001

0

1
MH22-001

5

HH13-001 ! DWOC-OOl

0 ',
1
•

i ;
HM22-001 '.

s :

0

1
OtUH-00 1

6

(nun-no i ;
D !
'
:

1 .
OUCH-DO i :

6 :
'• \

V
1000 U
1000 b
1000 b
1000 U
500 blooa b
500 b
500 b
500 U
500 U
500 b
500 b

1000 b
500 Usoo u

1000 b
500 U
500 Usac u
500 b
500 b
500 b
500 b
500 b

1000 b
500 b

1000 «
1000 U
500 b
500 b500 b
500 U
500 VI
500 b
500 b

v :
500 b !500 b :500 u :500 b :
250 U :500 u :
250 U :
250 U :
250 U I
250 b :
250 b :
250 U :500 u :
250 U :
250 U Isoo b :
250 U ;
250 U :2so b :
250 b :
250 b :
250 b :
250 U !
250 U '.500 b :
250 U :500 b :500 u :
250 U :
250 b :
250 U :
250 U :
250 b :
250 b :250 b ;

tl
10 b
10 U
10 Uin u
5 U

10 U
S b
5 U
5 b
5 b
5 U
5 b

10 b
5 U
5 b

10 b
5 U
5 U
5 U
5 b
5 U
5 U
5 U
5 U

10 b
S b

10 U
10 b
5 b
5 b
5 b
5 U
5 U
5 U
5 b

Q ;
10 u :10 u :io u :10 u :5 b ;io u :s u ;s u :5 u :5 b :5 u :5 u : .
10 U '. ^s u : »,5 b : 'io b ; _5 b ; ^5 u :5 b ; T5 u :s u : vs b :s b : C5 u :10 b :5 b :io u :io b :5 b ;s b :5 u :s u :s u :s u :

5 U 1

i i
V

0.05 b
0.05 b
0.05 U
0.05 b
0,05 b
0.05 11
0.05 U
0.05 Uo.io b
0.10 b
0 . 10 b
0 . 10 b
0 . 10 b
0 . 10 Uo.io b
O. IO b
0.50 b
0 . 1 0 b
0.50 b

1.0 U
0.50 U
0.50 b
0.50 b
0.50 b
0.50 b

1.0 U
1.0 U

u ;
o.os b :0.05 b :o.os u ;0.05 u :0.05 b :o.os u :o.os u :o.os u :o. io u ;o.;o b :o.io b :o. io b :o. io u :o.io u ;o. io b :o. io u :o.so b :o.io b :o.so ii ;i.o u ;
0.50 b 1o.so b :0.50 b ;o.so b :0.50 u ;i.o b :i.o b :

bnd*t«et«d{ CJ> Present belou detection linitj <HRJ Hot an«lux»
Hot Vali4*tvd> tt» Qualified,! (I> Invalid) (B)Found In DUnk.

V
0.05 b
0.05 U
0.05 b
0.05 b
0.05 b
0.05 b
0.05 b
0.05 <t
0 . 10 b
0 . 10 bo. io b
0. 10 b
0. 10 U
0 . 10 U
O . I O U
0 . 10 b
0.50 b
0. 10 b
0.50 Ui .oo b
0.50 U
0.50 b
0.50 b
0.50 0
0.50 Ui.oo bi.oo b

v :
0.05 U 1
0 .05 U 10.05 u :0.05 u :0.05 b :o.os b :o.os u :0.05 u :o.io b :o. io b :
0 . 10 U Io.io u :o.io b ;o . io b :o. io b :o. io u :0.50 u :o. io u :o.so u :i.oo b ;o.so b ;o.5o u :0.50 b :0.50 b :o.so b :i.oo b :i.oo u ;

d; (U) Valid
" 'If

. . . . . _ . _ . _ _ . . . . . _ _ _ . _ _ . . _ _ _ _ . . _ - . _ .- . .

O

007476



IIIIIII
I
I

IIIII

Sftpipl • Hijnbov
Qfr.jc PHIP
Or* Original
U3' Blank<D> Duplicate
CS' Split

SflhPtlHG ROUND
FIELD BLRHK NUMBER
TRIP BLIWIK HUHBER
VOLfTILE ORCRHICS

tug /I)
Validation Status 1

CHLOROHETHRHE
BROHOHErHRHE
VIMA CHLORIDE
CHLGROEmiHE
hETHVLEHE CHLORIDE
RCCrotlE
CRRrfOH BISULFIDE
1,1-DICHLQROETHEHE
1. 1-DlCHLOROETHflHET pjws- 1.2-Di CHLORQETHEHE
CHLOROFORM
1.2-OICHLOROETHRHE
2-BUTflHOHE
1 . 1 . l-TRlCHLOROETHRWe
CftRBOH reTRRCHtORlQE
VIHYL RCETBTE
BKOMOOI CHLOROHETHRHE
t . 2-DI CHLQttGPRQFRHE
r P.RHS- 1 . 3-DtCHLOftOPROPEHE
rciCHLQROETHEME
01 BROHflCHLOROHETHflHE
1. 1.2-TRICW.ORQETHHHE
BENZENE
CI S- 1 ,3-DI CHLOROPRQPENE
Z-CHLOROETHVUVIHVL EVHERBWJHOFDRK
2-HEXHHONI
H-HET HVL-2-PENTfiNOHE
rETRRCKLOROETHEHE
1. 1.2.2-TErRflCHLQROETHnHE
TOtUEHE
CHLOROBEHZEtie
ETHVLBEH2ENE
STVREHE
TOTRL XVLEHES
PESTICIDES/fCS

fug/U
Validation Status :
BLPHft-BKC
BETft-BHC
DELTfl-BHC
GftHHft-SKC CLlKDfiHE)
KEPffiCHLOR
ALORIN
HEPraCHLOR EPQXIOE
EHDOSULFRH I
DIELOSIH
*.*T-00£
EI1DR1H
EHDOSULFRH II
^. ' I '-ODO
EHDRIH RLOEHVCE
EHDOSULFHH SULFftrE
H.-f-BOT
HETHOXVCHLCR
EHBRIli KEFOME
CHLORDRHE
rOXflPHEHE
BMJCLOR-1Q1&
BP.OCLOR-1221
flROCLOR-1232
RftOCLOR-12^2
BROCLOR-ia-lS
BROCLOR-1254
BROCUOR-1260

SOUTH

HU03-Q02

0

2
HHZ1-002

10
*

V
T" 10 U

10 U
10 Uto u
5 U

10 U
5 U
S U
S U
5 U
S U
5 U

10 U
S U
5 U

10 U
5 U
S U
S U
5 U
5 U
3 U
5 U
5 U

10 U
5 U

10 U
10 U
S U
5 U
5 U
5 U
5 U
S U
5 U

V
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0.05 U
0,05 U
O.Q5 U
0.10 U
0.10 U
0.10 U
0.10 U
0.10 U
0.10 U
0.10 U
0. 10 U
0.50 U
0.10 U
0.50 U

1.0 U
0.50 U
0.30 U
0.50 U
0.50 U
0,50 U

1.0 U
1.0 U

cnuftLcnoE SITE - GRuuiiDuareR OH HiiftLvnun. RESULTS
H1119-002

0
.

2
HU2t-Q02

10

O
10 U
10 U
10 U
10 U
5 U

10 U
5 U
5 0
5 U
5 U
5 U
S Uto u
5 U
5 U

10 U
5 U
5 U
5 U
S U
S U
S U
5 U
S U

10 U
5 Uto u

1O U
5 U
5 U
5 U
5 U
S U
5 U
5 U

U
0.05 U
0,05 U
0.05 U
0,05 U
0,05 U
0,05 U
0.05 U
0.05 U
0.10 U
0. 10 U
0. 10 U
0.10 U
0.10 U
0.10 U
0.10 U
0.10 Uo.so u
0.10 U
0.50 U

1.0 U
0.50 Ua. so u
0.50 Ua. to u
Q.50 U

I.O U
1.0 U

MH07-002

0

2
MH21-QOZ

10

HH20-Q02

0

z
MU2 1-002

10

Hfl Hfl

V
0.05 U
0.05 U
O.OS U
0.05 Ua. 05 u
0.05 U
0,05 U
O.OS Ua. to u
0,10 U
0.10 Uo.to u
0.10 U
Q.10 U
0.10 U
0.10 U
Q.50 U
0.10 Ua. so u

1.0 U
0.50 Uo.so u
0.50 U
0.50 Uo.so u
1.0 U
1.0 U

V
o.os u
0.05 U
O.OS U
0.05 U
0.05 I)
0.05 IJ
0.05 U
0.05 U
0.10 U
0.10 U
0.10 U
0.10 U
0.10 U
0.10 U
0.10 U
0.10 U
Q.50 U
0.10 U
0.50 U

1.0 U
0.50 U
O.SO U
0.50 Ua. so uo.so u

1.0 U

HU 16-002

0

2
HU 18-002

9

V
10 Uto u
10 U
10 U
5 U

150
S U
S 0
5 U
S U
3 4
5 U

10 U
S U
5 U

10 U
5 U
5 U
S Us u
5 U
S U
5 U
S U

10 U
S U

10 U
10 U
5 U
5 U
S 1)
5 U
S U
S U
S U

V
0.05 U
0.05 Ua. os u
O.QS U
0.05 U
O.OS U
Q.OS U
Q.OS U
0.10 Uo.to u
0.10 U
0.10 U
0.10 U
0. 10 U
0.10 U
0.10 U
0.50 U
O.IQ Uo.so u

1,0 U
0.50 U
O.SO U
0.50 U
0.50 U
0.50 U

l.Q U
1.0 U 1.0 U

HU 13-002 :
*

D '
;
;
"

2 :
MU IB-002 !

9 :
•
*

v :
10 u :to u :10 u :10 u :? u :its :s u :s Q :s u :s u :s y :s u ;10 u :5 u :s « :10 u :5 y :s u :s u :s u :s u :s u :s- IT;5 u :10 u :s u :
10 U '•to u :5 U ;s u :s u :5 u :s u :s u :5 u :

•
1

V 1
o.os u :o.Q5 u :a.os u ;O.QS u :o.os u :O.QS u :o.os u :o.os u :o.io u :
0.10 U to.io u :o.io u :o.io u :o.io u :o.io u :o.io u :o.so u :o.io u :
0.5Q U '.l.Q u :o.so u :
0.5Q U ;o.so u :o.so u :o.so u :i.o u :i.o u :

twir-oot i
B

i

1

V
10 Uto u
10 U
10 Us u
10 U
5 Us us u
5 U
5 U
5 U10 Us u
5 U

10 U
5 U
5 U
5 U
5 U
S U•s u
5 U
S U

10 U
5 U

10 Uto us us us us u
5 Us us u

V
o.os u
0.05 U
0.05 U
0.05 Ua.os u0.05 U
0.05 Uo.os u
0.10 U
0.10 U
0.10 U
0.10 Uo.to u
0.10 U
0,10 U
0.10 U
0,50 Uo.to u
0,50 U

1.0 U
O.SQ U
0.50 U
0.50 U
0.50 U
0.50 U
1.0 U
1.0 U

«n-<iai
Q

1

z

V
ID U
10 Uto u
10 U
5 0

10 J
5 U
5 U
5 U
5 U
S U
5 U

10 Us u
5 U

10 U
5 U
5 U
5 Q
S U
S Us us us u

10 U
5 U

10 U
10 U
5 U
5 U
5 U
S Us u
5 U
S U

V
Q.QS U
Q.OS U
0.05 U
0,05 U
Q.QS Ua. 05 u
Q.OS U
Q.OS U
Q.10 U
0.10 U
Q.10 U
0.10 U
0.10 II
0.10 U
O.IQ U
0.10 U
0.50 U
0.10 U
0.50 U

1.0 U
0.50 U
0.50 Ua. so uo.so u
Q.SO U
l.Q U
1.0 U

Is-
r-
,—j.^*J
r--oo

NOTES I <U> Und*t*ci«dt <JJ Pr*s«nt b*lou <l»t««:Uon linitl UH" Hoi 4n»lijz*<if <VJ Valid
CHV> Hot v«lld«t«d: <0) Qualified! <l> Invalid; (8) Found In 6Ur-k.
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••••••••••••••••••••••••••••••••••••••••••••••••••••^•••••••••••••••••••••••••••••i

sourw cwRLCnoe SITE
S*-PU ta.*Pr
Qfp.oc PBIR

CO i Ci-»ginsl

CS) SfrUl
Sf'JlPLIwS ROUI10
FIELD SSJWIK ItimSER
TftlP BUSHK MUHBE8
votflriu: ORGAHICS
U»lid*tien Sttt.ua i
CHtQRGTtrKflHE
eraDttftr£TWfltiE
VIltYL O4.0RIDC
OR-ORGETMftNE
KCTMVLOfE CIlLORIOe*cero*«CRSBO* CISW.FI oc
1,1-OlCHtOROETKEHE
li l-01Oft.QRGCrKRJ(E
rfifiUS— 1 ,2~DICHI,ORCCTHCH£
CKLOWOSK
1,2-OICHLOftQErxiUtE
2-eurWtONE
1. 1. 1-TEICHLOiWerwwSCue BOB TirRftcuLfifUQC
U1KV1. KETftfE
(ROnOOI CHLOftOHCTKAKC
).2*OICWtOiM)PRWWtt
TRfiHS-l,S-OICHLOROMtOPCI«£
IB 1 £HL OWC f H£ ME
Dl BftOWCHlOftQHEf KflHE
1.1.2-nUGHLQROtraSKiEH2£t*ECIS- 1.5-01 Cia,0?OFfiW£Ut
g-CHLGftoeTHYlVtllYl tlHCSSKiHfWGKM2-tOAKOfE
4- KC F HVL ' 2 •• * CKT AllOHC
t Et RACH.OQOCT HE HE
1, It£.2-f£fRfiCKl,QRQCrt&lK£
fQUJCKC.
tt&G*OfeCH2CI(C
irHVlfiEKIEHE
SrVREUETorsi, KvitKts
PtSTK-I DCS/KB

tf»lltf*Ucn Stilus i«..,««,.„ „«—**««.
i£Tfl-**CBttnt-flHC
OARnfl-tMC ajHQAHE)
H£PfW3».Oft
ftLOfllH
tffiprflCHLCK CFOXtGC
eitOOSULTfti Iotaoeitt•».«'-B«
tHCRJM
EtffiOSIifRtl II4,1* -eoo
EMflRlH ftLDEHVOE
EliWSUtfftM SULFflTE
<t ,4*-&OT
HETHOXVCHLOXttSlSIH KfOttE
DLORQiVte
VOXflfHEHE
RRCCLOS-JOtt
ftSOCtOS- 133 1
ftftOCLOa-1232
ftftSCLOft- !2-*2
HftOCLOR-1218
WWCLUR-USH

KW21-OO2

B

2

10

0
10 U
10 U
10 U
10 U
5 U

10 U
5 U
5 U
S U
5 U
5 U
5 U

10 J
S U
5 U

10 U
5 U
S U
5 U
B UB u
5 U
S U
3 U10 U
5 U

10 U
10 U
S U
S UB yS U
5 US US U

fr
figMIPl***gmj»aiMiaB

0.05 U0.05 Uo.os u0.05 yO.jJS U
0.05 U
0.0% U
O.OS (1
0.10 U
0.10 U
0.10 U
0.10 U0. 10 U
0.10 U
0.10 U
0.10 Uo.so a
0.10 U
O.SO 01.0 U
0.50 U0.50 Uo.so uo.so uo.so u1.0 U

TRIP GLAIIK 1

B

1
KU17-001

1

V
-JO Uto u

10 U
10 U
5 Uto uS U
S U
5 U
S U
S U
S U

10 U
5 U5 Uto u
5 US U& u
8 U
B I*
& U5 0
S U10 U5 U

10 U
10 US U
9 U
S U
S U
B US U
5 U

m

K^^^^^^^^H^

- GEOUMQWrEK

TRIP BLtilttl 2

8

1
HH18-001

2

U
10 U
10 U
10 U
10 U
S Uto uS U
5 U
5 U
B U
S U
5 U10 U
S US U10 U
5 U5 US UB U
B U
5 US U
S U10 U
S U10 U

10 UB US U
5 US U
S US U5 U

' ^

•̂ •̂ ^K^^^M^^M

on RimtvriCHL PE

FP.fP BLiUS: 3

a

1
KU21-001

3

V
10 U
10 U
10 U
10 U
S U

10 U
5 U
5 U
5 U
5 U
5 U5 U

10 U
S U
S Uto u
B U
5 U
5 U5 U5 tlB UB U
5 0

10 US O10 U10 UB US U
$ U
5 U
S US U
5 U

tn

^mmi^^^^f^^^^

;ULTS
iftlp ELFIHK -i

B

1
KH21-001

1

U
to it
10 U
10 U
10 U
S U

10 U
5 US U
5 U
S US US U

10 U
5 U5 Uto u
S U5 U
B IIS US U
B U .$ trB U

10 U
B Uto u

10 UB U3 U
3 UB U<S US U
B U

m

rnip BLfluK s
8

i
HU22-001

5

V
10 U
10 U
10 U
10 U
44
10 UB UB U5 11
B U5 U
5 U10 U
5 U
5 U

10 UB U
5 US Us uB U5 U
5 U
B U

10 US Uto uto u
S U
5 U
B UB UB UB U
5 U

Kfl

•JPJPJPJ9JB9

'-•'^

. —— -
— ™- -

&
f^r***
^j-
r""*
O
O

-*
. j.

?
--•---̂

ag

-

"~•y,
-2Hi
:f?

ftROCLW- |£W 1.0 U
NQtiS i <U> UrKl*Uci»dt <J3 Pi-»jtnl bttleu d*i«tion llKtti <nU Hol tntlytadi OF! Validwi Hot vclid*t*dt«> ftrttu*, «> MMI t» Fognd In tlwdc.

- - - - - —4
- - - . . . — — . . . . . . . . . . . . . . . . . . ..-g£

:^i

007479



SOUTH

TRIP BLRID: &

Sire - GPQunounrER M IUIDLVYKAI r£sw.rs

TRIP BtfQIK 9 HUP CLflJCK 9 TRIP CIAKX 10

CO*
(D> Cfeirltcatv
CS» SoUl

B B B e

1 2
tima-oo:FIELD RJUIK

BLfUfK HUtffiCR
flRSflHICS

OU04-OQ1
&

HM17-002
«

tBJ2t-QO2
10

CKLOftOntTKfUlt
UIH-rt. CHLORIDE
HErmviiic ci*.o«icc

to u

CELT*- WCfifvwft-eMC aifl(wif>
KtffMM.0*
ftLCTIHHCPrncM.00 CFOXICC

n
DlCLflftlH

CHOP.IN terete

HfcOCLW-1221
ftWO.Ce- 1232
ft*eCLOA-l2-U
WOCIW-US-*

o

oo

IBtES I OD Uiuf*Uct*4i
SBS«S*a**S»MBS^

«l««lkwi Until CHa> Hal «natvl*<dl W V*ll<d
(II Inv»li4t CB) r«unl In

007480



•OBB3 U BBBB 9B1VUI «B BBSM »

h

E f£
: noi •MOlfl S
MDJ (9
= 811
: W
: B4Z
! az'o E WZ>
i a 01 E 11
: 0001
Hfljfl £
: 01
E 9"U
MflJfl 01
^ A
:
E

- 190- !ZM
s I
:
:
i a
:.™ — — S 100-OiW

817100 ' l"i
 T

 " ' "' ' !i '' '' N( i
1

i ; ii1
S ;j

1

i 9̂1
;' •

•? • I i
i • )
\ ' i 1 :• •PIB**"I 11) ipMIUfB ilU JW*P11« lo* tM> >

PlWft U) lp«Alfw W inn JpiiawBfl U)J i S31H ' »n.«. »..««.«.....,........... ................... ................................. - .................. 1
« s »: 08 081 t M « i « 941 3UI j

B 01 t B 01 tOU) 01 IBlfl 01 = fl 01 B Of ' B 0) S OS HnjTWHl 1 ",
isias

 :
os foios (atss «a: oc

 £
os ot miuiasil . (s)o n ^809 aos aosBae? B« (tut Q» JMNUMJ 201 i BE (O 0! 101 t'tt • & VK. • I'll OB »3lH :

« =« 001 OOZ:» OOS-M « jlVSlHI:; i
B4Z 8 041 9SI III = 04 i£! = K S£f 1201B ' '
o z-e • 1 2*0 a Z-Q art • a ro a r» » B rt a 2*0 juKDiau! i 1 ecu

 :
 oooni oo»a own E oaor w«£ B Q^ »o«i row - 11 B u K K - a £1 fflOI I* I3i*n

» * 09Z £9 S8I : 111 111 < B 4 84 U01W1W !
aooE «aoi a oi BOI saoi as ifiooi aooi 3&wa\ as ia» BS DS >a» BOI IBS as winac. as IBS a z »<as » ta: as mni«3a

J
 ' U = a oi ifli t*9i (oi rts E a oi B 01 * I'M ri? ouossti j 0 Ot = 0 1 BB 08 *BI BB

 :
 fl DJ 991 a3ftT)S • '* • - • 'I 1 1 1 ... • , , ....... ! M . J ........ .... ... ! ! .....ir 1 . . 1 II. 1 III ..1

 :

! B B U/^J 1
 '

 : s
 sautmou

154-JiJB > I08-I1W W-BUH iBO-8WI = X08-tIH SOO-BIM • ISO-flUH 100-81*1 .up* P»H PI'TJ

1 ! I 1 I B 1 1 I] 1 fOOOt tandSfJ

: E e Jjtajidfla t|t '
I E B |M1i (i)

B * S I B " S f * 1 B iwjfijjfl {fl}
i
 E

 > WWM/M
UIO-CMH *UXQ)£Z£UH EOO-{UB 100-BMI EiOQlEZnA UMKOH ' 100-4UB) 1M-14MN **WI *1**^

sinsa •aomMia IB mmaaa • ms aaQnaa imas
 ; !

Iript'; ji^r
it!fc.:i ;|;|,.
iif1*-; 1^rtlfl '. f '.S
i lift ^1' •hlf!
!"ii£ - '?•• f>;3-i ;tii iif .
ii> ffrii
jaf^t
feiit

1

Igl jjlgji
lip'
'$i''- tm?
m- s
'iii.' Mffl •
iS* if'"

1
: J.I-

ife ' i-rt?.-
1

iiii' ,
lwIi)iî i'HL-
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This Appendix presents lexicological profiles for the potential contaminants of
concern identified in Section 9.3. The potential contaminants of concern are:

o
o
o

potentially carcinogenic PAHs
metals - arsenic, chromium, copper, lead, zinc
volatile organic compounds (VOCs) - benzene, ethylbenzene, toluene,
xylene

The potential toxicity of the potential contaminants of interest is important when
evaluating their potential effects on possible receptors, either on-site or off-site. The
following sections provide toxicological profiles for the potential contaminants of
concern at the South Cavalcade site. It should be noted, however, that while these
substances may have the potential to cause the reported effects in humans or
animals, the likelihood of this occurring is dependent upon the probability and
duration of exposure dose accrued and, to an extent, individual sensitivity.

In these toxicological profiles, both human and animal data are presented, where
available. Human epidemiological data from occupational exposures is often
insufficient for determining quantitative indices of toxicity due to uncertainties in
exposure estimates, and to inherent difficulties in determining causal relationships
from epidemological studies. For this reason, animal bioassays are conducted under
controlled conditions and their results extrapolated to humans. There are two stages
to this extrapolation. First, to account for species differences, conversion factors ate
used to extrapolate from test animals to humans. Second, the relatively high doses
administered to test animals must be extrapolated to the lower doses more typical of
potential human exposure. For potential noncarcinogens, safety factors are applied
to animal results when developing acceptable human doses. For potential
carcinogens, mathematical models are used to extrapolate from potential risks at
high doses to potential risks at lower doses.
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CO^fr-oo
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The profiles are organized to provide the following information:

o Summary of lexicological effects - the summary of lexicological effects
presents the pharmacokinetics of the compound, summaries of human
exposure data and summaries of animal experiments. The summaries of
human and animal data include the duration of exposure: acute (single large
dose or repeated doses in a short time period), subchronic (1 to 3 month
exposure), and chronic (exposure greater than 3 months); and the type of
exposure: oral, inhalation, or, in some cases, dermal.

o EPA classification of potential carcinogenicity

o Quantitative indices of toxicity - The quantitative indices of toxicity include
ingestion and inhalation carcinogenic potency factors for potential
carcinogens, and ingestion and inhalation acceptable chronic intakes for
potential noncarcinogens.

These quantitative indices have been developed by the U.S. Environmental
Protection Agency for use at Superfund sites. Use of these quantitative
indices does not constitute agreement with these factors.
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POTENTIALLY CARCINOGENIC POLYNUCLEAR AROMATIC
HYDROCARBONS (PAHS)

Polynuclear Aromatic Hydrocarbons (PAHs) are nonpolar, nonionic compounds of
two or more aromatic rings where adjacent rings share two carbon atoms. These
compounds are present in the environment from both natural and manmade sources
and are ubiquitous in nature, occurring in animal and plant tissue, sediments, soils,air, and surface water.

1.0 Classification of P/Vfli

Several of the PAHs have been reported to be tumor producing agents in animals.
Not all of the PAHs, however, have been reported to have this ability. For this
reason, the U.S. EPA has divided PAHs into two categories: potentially carcinogenic
and noncarcinogenic PAHs, The U.S. EPA provides carcinogenic rankings for PAHs
in the EPA Superfund Public Health Evaluation Manual (U.S. EPA, 1986). The
rankings are reproduced in Table 1 for the PAHs labeled by EPA as priority
pollutants. Table 2 gives the U.S. EPA weight-of-evidence categories for potentiallycarcinogenic and noncarcinogenic compounds.

2.0 Human Health Effects

2.1 Summary of Theological Effects

Benzo(a)pyrene, B(a)P, is used as a surrogate for the potentially carcinogenic PAHs
because of the availability of dose-response information for the oral and inhalation
exposure routes. Data from a mouse skin painting r.tudy reported B(a)P to be one of
the more carcinogenic of the PAHs. Albert et al (1978) applied B(a)P weekly to the
skin of mice and reported tumor response. Increasing weekly doses of B(a)P were
reported to cause a shortening of the latency period for carcinoma formation.
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TABLE 1
U.S. EPACARCINOGENIC RANKING OF PRIORITY POLLUTANT PAHS

Naphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene
Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Dibenzo(a,h)anthraoene
Benzo(g,h,i)perylene
Indeno(l,2,3-c,d)pyrene

EPAA

SEHEM

. .U*
Uuu
D
U
U
U

e B2
B2

lene B2icne n
B2aoene B2ne vyrene r\s

Ranking^'_— for this study

„_.... N
N
N
N
N
N
N
N
C
C
C
N
Cc
N
C

CO
CO^r
r-oo

(2) C indicates carcinogen and N indicates noncareinogen.
(3)

icfor

PAHC-2
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TABLE2
EPA WEIGHT-OF-EVTOENCECATEGORIES FOR POTENTIAL CARCINOGENS

EPA DescriptionCategory of Category
A Human Carcinogen

Description of Evidence
EPA considers that sufficient"evidence exists fromepidemiologic studies tosupport a causaljassociation betweenexposure and cancer.

IIIII

Bl

B2

Probable HumanCarcinogen

Probable HumanCarcinogen

Possible HumanCarcinogen

EPA considers that limitedevidence exists ofcarcinogenicity fromepidemiolog studies.

EPA considers that sufficientevidence exists of car-cinogenicity in animals,and that inadequate evidenceexists of carcinogenicity in
humans.

Limited evidence ofcarcinogenicity in animals

oo

c
o

I
I

D

U

Not Classified

No evidence ofCarcinogenicityin Humans

No rating given

EPA considers that inadequateevidence exists ofcarcinogenicity in animals.

EPA considers that noevidence exists forcarcinogenicity in at leasttwo adequate animal tests orin both epidemiologic andanimal studies.

Source; EPA Superfund Public Health Evaluation Manual (1986).

i PAHC-3
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Pharmacokinetics

The major routes of exposure by which the PAHs could potentially be absorbed
include: direct inhalation of contaminated air and tobacco smoke, ingestion of
contaminated food and water, or dermal contact with soot, tars, and oils. The
observed toxicity of the PAHs by oral and derma! administration indicates that they
are highly lipid-soluble which enables their passage through the lipid cell membranes
of biological organisms (Santodonato et al 1981).

PAHs are inhaled by adsorption onto carrier particles. Regional deposition in the
respiratory tract is largely dependent on the physical size of the PAH-carrier
complex. Particles that reach the alveolar region of the lung are rapidly distributed
by the bloodstream to most of the internal organs (Santodonato et al, 1981),
Localization and retention of these compounds in the fat and fatty tissues enhances
the possibility of toxicity of a more reactive metabolite. Particles that are cleared by
mucous and cilxary action in the respiratory tract may be swallowed and absorbed
from the gastrointestinal tract.

Excretion of the majority of an administered dose of PAHs via the gastrointestinal
tract is primarily through the feces and to a lesser extent, the bile. PAHs absorbed
via inhalation or dermal contact do not reach the liver and are more likely to reach
internal organs in unmetabolized form. Elimination following these exposure routes
may not be sufficiently rapid to prevent accumulation in tissues (Santodonato et al»
1981).

Carcinogen Jcitv

The PAH compounds considered by EPA to be potentially carcinogenic tend to be
high in molecular weight, contain at least three aromatic rings, hav<i low water
solubility, and are relatively easily absorbed by humans (Cassarett and Doulls, 1986).

O
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2.1.2 Human Data

B(a)P represents only a small percentage of the total PAHs found in industrial
environments containing PAH compounds. Few epidemiologic studies of humans
exposed to a single PAH, such as B(a)P, have been reported. . . . . . . . ,_..

Potential dermal toxicity of PAHs: epidermal changes have been reported in
humans following acute exposure to B(a)P (Rhoads et al, 1954) and patients to which
a 1% solution had been applied to the skin (Cottini and Mazone, 1939). B(a)P has
been reported to be more potent when applied dermally than when administered
orally (Santodonato et al, 1981) Additional studies on the dermal toxicity of the
PAHs can be found in the following references: IARQ 1984; IARQ 1985; and
Santodonato et al, 1981.

2.1.3 Animal Data

Subchronic Toxicity

Only sparse information is available regarding acute, subchronic, or chronic toxicity
of B(a)P administered either orally or by inhalation to experimental animals. Toxic
effects of the PAHs in general usually are not apparent until the administered dose is
high enough to produce tumors (U.S. EPA, 1980). In a study conducted by Robinson
et al (1975), differences in the genetic characters of mice were reported to affect the
subchronic oral toxicity of B(a)P with the Ah locus playing a major role in oral
toxicity by influencing the pathways of biotransformation. Nonresponsive AKR/N
mice with enzyme systems poorly inducible to biotransformation, reportedly
developed aplastic anemia after being administered 120 mg/kg-bw of B(a)P in their
diet for four weeks. Data regarding subchronic inhalation toxicity in experimental
animals could not be located in the available literature.

CJiroHicJoxicitY

The only available chronic oral toxicity information for B(a)P is from animal
bioassays to determine carcinogenicity (see Carcinogenicity section) (U.S. EPA,
1980b), Malmgren et al (1952) reported an immunosuppressive effect u mice
administered high doses of 3-methylcholanthrene (MCA) and dibenz(a,h)
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Rigdon and Rennels (1964) fed pregnant female rats a diet containing B(a)P at 1000
mg/kg (50 mg/kg/day) for 3.5 months. The majority of rats were reported to abort
fetuses before full-term. In another dietary study using rats, however, Rigdon and
Neal (1965) reported no apparent reproductive or teratogenic effects. Reduced
fertility and reproductive capability were reported by MacKenzie and Angevine
(1981) after feeding 10 mg/kg-bw of B(a)P to CD-1 mice during pregnancy.
Teratogenic effects from inhalation exposure to B(a)P could not be located in theliterature.

Mutayenicitv

B(a)P has been used as a positive control in a variety of short-term tests in which
positive results were reportedly obtained in bacterial mutation, mutation in
DrosphiJia raelanogaster, chromosomal aberration point mutation and
transformation in mammalian cells, and in tests in mammals in vivo (IARC, 1982;HollsteirtandMcCann, 1979).
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Carcinogen! citv

B(a)P has been introduced orally, through inhalation, and dermally to various strains
of rodents. A dose-response relationship was reported for the incidence of stomach
tumors in male and female CFW-Swiss mice administered 1 to 250 ppm B(a)P in
their diets for up to 197 days (Neal and Rigdon, 1967).

Thyssen et al (1981) exposed hamsters to various concentrations of B(a)P by
inhalation. Animals exposed to 9.5 mg/rn^ reportedly developed nasal cavity,
phaynx, trachea, and pharynx tumors. Tumors in the respiratory tract and upperadigestive tract were reportedly present in animals exposed to 44.8 mg/m . Dermal
application of B(a)P to C/57L mice was reported to produce skin cancers.
Increasingly higher doses reportedly induced malignancies in 100% of treated
animals in shorter time periods (Stern et al, 1985).

Benzo(a)pyrene has been reported to be both a local and a systemic carcinogen in
various experimental animals following oral, inhalation, or dermal exposure (U.S.
EPA, 1984)

2.2 EPA Classification of Carcinngenicitv

The U,S. EPA classifications for PAH compounds are shown in Table 1.

uantitative Indices of Toxic

Neither an AIS (acceptable intake subchromc) nor an AIC (acceptable intake
chronic) have been set for oral or inhalation exposures to PAHs due to the fact that
some of the individual PAHs are conservatively assumed to have equal potency (U.S.
EPA, 1984). The carcinogenic potency factor of 11.53 (mg/kg/day)"1 for oral
exposure to B(a)P was based on a study in which stomach tumors were observed in
CFW mice exposed to B(a)P (Neal and Rigdon, 1967). The carcinogenic potency
factor of 6.11 (mg/kg/day)"* for inhalation exposure to B(a)P was based on a study in
which respiratory tumors were observed in Syrian golden hamsters exposed to B(a)P
(Thyssen et al, 1981).
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2.4 Regulatory Standards and Criteria

An 8-hour time weighted average (TWA) of 0.2 mg/m3 was set by OSHA for the
benzene-soluble fraction of coal tar pitch volatiles; anthracene, B(a)P,_ •>phenanthrene, acridine, chrysene, and pyrene. A 10-hour TWA of 0.1 mg/m is
recommended for the cyclohexane-extractable fraction (NIOSH, 1977). U.S. EPA
ambient water quality criteria for the protection of human health for the sum of all
potentially carcinogenic PAHs in water is 28 ng/1 (U.S. EPA, 1984). Based on the
nonthreshold assumption for potential carcinogens, zero concentration is
recommended for maximum protection of human health, while the concentrations
corresponding to a 10"6 excess lifetime cancer risk are 2.8 ng/1 for the ingestion of
aquatic organisms and drinking water and 3.1 ng/1 for drinking water only (U.S. EPA,
1986).
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ARSENIC

Arsenic exists as a nonmetal or metalloid that may be present in the environment as
a constituent of organic and inorganic compounds. The complexing of arsenic with
organic compounds increases its solubility potential. Naturally-occurring arsenic can
exist in four oxidation states: "3, 0 (the metallic state), +3, and +5. Arser.ate
(As+5) is the dominant species in aquatic systems. Biological activity may reduce
arsenate to arsenite (As*3) and finally to methylated arsenicals (As"-*) (Callahan et
aJ,1979).

The toxicity of arsenic depends upon its chemical form along with the route, dose,
and duration of exposure. In general, arsenites (As***•*) are potentially more toxic
than arsenates, soluble arsenic compounds are potentially more toxic than insoluble
compounds, and inorganic arsenic compounds are potentially more toxic than
organic derivatives (U.S. EPA, 1985b).

1.0 Human Health Effects

1.1 Summary of Toxicological Effects

1.1.1 Pharmaco kinetics
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Absorption from the gastrointestinal tract (orally) is dependent upon the solubility of
the specific arsenic compound and the dose. Solutions of As"" or As+^ soluble
inorganic compounds are reported to be most completely absorbed by rats (Coulson
et al, 1935). Ray-Bettley and O'Shea (1975) have reported that greater than 95% of
the soluble inorganic arsenic that humans consume may be absorbed. Insoluble
forms of arsenic tend to pass through the gastrointestinal tract (Mappes, 1977). In
humans, the rate of arsenic excretion, which is dependent upon dose and oxidation
state, is reported to be 50% to 90% within two to four days (Crecelius, 1977).
Studies performed to determine the pharmacokinetics of arsenic have primarily used
inorganic arsenic compounds. These compounds undergo methy!ation in
mammalian species to organic arsenic compounds, monomethyl and dime'.hyl arsenic
(Buchet, et al, 1981). Buchet et al (1981) reported that after oral administration of
500 ug of arsenite to humans, 25% was excreted in the urine in the inorganic form,
25% as monomethylarsemc acid and 50% in dimethyl form. Crecelius (1977)
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reported urinary excretion after the ingestion of arsenic-rich wire to be
approximately 80%; 63% dimethylarsenic acid, 18% monornethylarsenic acid and
9% of both inorganic AS+3 and As . The primary route of excretion is reported to
be via the urine, initially in the form of the ingested compounds followed by the
metabolized methyl derivative forms (Crecelius, 1977).

Absorption from the respiratory tract is also dependent upon the specific arsenic
compound, along with particle size (from aerosols or dusts). Particles less than 1 to 2
urn may be absorbed through the respiratory epithelium; whereas, larger particles
are most likely deposited in the upper respiratory tract and ultimately swallowed
(U.S. EPA, 1984). For both forms of exposure, excretion is primarily through the
urine,

1.1.2 Human Data

Acute Toxicitv

Depending upon dose, arsenic is a potential irritant of the skin, mucous membranes,
and the gastrointestinal tract. Acute toxicity from the ingestion of higher doses of
arsenic may result in vomiting, diprrhea, convulsions, a severe drop in blood
pressure, and cardiovascular effects. The lethal dose for humans is reported to be 70
to 180 mg or 1.0 to 2.6 mg/kg-bw for a 70 kg adult (Vallee et al, 1960). Acute toxicity
from inhalation exposure to arsenic adsorbed to particulate matter (aerosols) may
result in conjunctivitis and pharyngitis.

Subchronic Toxicity

Tay and Seah (1975) reported subchronic effects in patients in Singapore who had
ingested arsenic-containing antiasthmatic hetbal preparations at doses of 2.5 mg
As/day as arsenic oxide (As+^) or 10.3 mg As/day as arsenic sulfides over a period of
less than 6 months to 15 years. The major effects reported included:
hyperpigmentation (melanosis), multiple arsenical Keratoses, sensorimotor
polyneuropathy, persistent chronic headache, lethargy, gastroenteritis, and mild iron
deficiency anemia.... Inhaled arsenic compounds have been reported to be associated
with skin lesions, cardiovascular and respiratory effects, and peripheral neuropathy
at varying doses (Stokinger, 1981; IARC, 1980; ACGIH, 1980).
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Chronic Toxicity

Chronic oral exposure of humans to inorganic arsenic compounds has been reported
to cause skin lesions, peripheral vascular disease,, and peripheral neuropathy at doses
of 8.8 mg/day for 28 months (Silver and Wainman, 1952). The incidence of blackfoot
disease, a peripheral circulatory disease characterized by gangrene of the extremities,
has reportedly been related to the presence of arsenic in the drinking water of
residents of the southwest coast of Taiwan (Tseng, 1977). Arsenic concentrations of
0,001 to 1.82 mg/1 in the above study have reportedly resulted in positive correlation
with arsenic uptake and the incidence of blackfoot disease. Based upon this, a
NOAEL (No observed adverse effect level) of 0.001 to 0.017 mg/L was reported by
Tseng (1977) for blackfoot disease. Chronic arsenic poisoning was reported in Chile
in humans consuming water supplies containing approximately 0.58 mg/L arsenic
(Zaldivar, 1974). Symptoms included weight loss, diarrhea, debility, anorexia,
bronchitis, and skin disorders. Toxicity was reported in 146 of 100,000 in males and
168 of 100,000 in females with children 0 to ten years of age showing greater
sensitivity than adults. The symptoms of chrcnic inhalation exposure to arsenic
compounds are similar to those associated with chronic oral toxicity. A direct
relationship between the length and intensity of inhaled arsenic trioxide by smelter
workers and peripheral nerve function was reported by Landau (1977).

Mutagenicitv

There is limited evidence that occupational exposure to arsenic may cause
chromosome changes in humans (Beckman et al., 1977; Wen et a!., 1981). Beckman
et al (1977) reported an increase in gaps, chromatid aberrations and chromosome
aberrations from mine workers at a smelter in northern £v/eden.

Carcinogenicitv

Epidemiological studies conducted in the U.S. have failed to correlate the incidence
of skin cancer with arsenic in drinking water (Morton et al, 1976; Goldsmith et al,
1972). A dose-response relationship between the occurrence of skin cancer_and
"arsenic consumption in the drinking water of Taiwanese, however, was reported by
Tseng et al (1977). Drinking water was reported to contain 0.4 to 0.6 mg/L arsenic.
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Arsenic exposure at certain doses may produce a pattern of skin disorders,
hyperpigmentation, and keratosis that may develop into basal or squamos cellcarcinoma (U.S. EPA, 1985b).

Multiple skin cancers were reported in humans who had used Fowler's solution, a
medicinal trivalent arsenical, treated with arsenic (Cuzick et al, 1982). Silver and
Wainman (1952) reported that ingestion of 3.3. to 6.7 mg As+** (Fowler's solution)
daily for 28 months resulted in increased freckling and gastrointestinal distress after
13 months. Neurological symptoms were reported after 2 years. Sommers and
McMannus (1953) reported multiple keratoses of palms and soles of patients
exposed to Fowler's solution. Several of these patients were reported to develop a
variety of internal cancers. The time reported between exposure and carcinogenicity
averaged 24 years. Precise doce levels were not determined but some patients
reportedly used small doses. Several epidemiological studies of workers
occupationally exposed to anrr^c in a copper smelting facility have reported a
correlation between this exposure and mortality due to respiratory cancer (Brown
and Chu, 1983; Biggins et al, 1982; Enterline and Marsh, 1982). Enterline and
Marsh (1982) reported a significant increase in deaths due to respiratory cancer in
smelter workers employed from 1940-1964. A dose-related response was reported
between arsenic exposure and incidence of lung cancer. Cumulative exposures
(ug/m3-years) ranged from 91.8 to 4,091. Brown and Chu (1983) reported an
increasing risk of respiratory cancer at increasing age of initial exposure to arsenic at
a copper smelting facility that was independent of the time when exposure ceased.

Animal Data

Acute Toxicitv

Heywood and Sortwell (1979) administered 0, 2.8, or 5.6 mg/kg/day As"*"5 orally to 3
pairs of Rhesus monkeys. The monkeys that received the highest dose were
sacrificed on day 13 for "humane" reasons and only one cf the monkeys receiving 2.8
mg/kg/day As+^ was reported to have assumed an unnatural posture in one arm.
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Subchronic Toxicitv

Toxicity data from arsenic exposure to rats cannot be readily extrapolated to man as
the rat is able to store this compound bound to hemoglobin in red blood cells (Lanz
et al, 1950). This binding results in extremely slow excretion by rats compared to
other species (Mealey et al, 1959). For this reason, dogs have been used to obtain
experimental toxicity information. Subchronic oral toxicity of diets containing
sodium arsenite or sodium arsenate fed to dogs report that arsenite is potentially
more toxic than arsenate. The NOEL (no observed effect level) was reported to be
50 ppm in the diet (2.1 mg/kg-bw/day) for both substances (Byron et al., 1967).

Chronic Toxicitv

Schroeder and Balassa (1967) studied the chronic oral toxicity of arsenic on growth
and survival in mice. Ingestion of water containing As"*"-* at 5 mg/L over two years is
reported to have resulted in decreased survival and reduced median life span in male
and female mice. No information regarding chronic inhalation exposure of
experimental animals to arsenic could be located in the available literature.

Developmental apri Reproductive Effects

Animal studies to test the teratogenic potential of arsenic have been performed.
Most of these studies have involved the administration of As+^ to parent animals
(Perm and Carpenter, 1968; Holmberg and Perm, 1969; Beaudion, 1974; Perm, et al,
1977). Oral exposure has been reported to result in fetotoxic or teratogenic effects.
Single oral doses of 29 mg/kg As+5 administered by gavage to pregnant mice on day
9, 10, or 11 of gestation were reported to result in 17% to 26% dead or resorbed
fetuses, a 10% to 16% decrease in average fe*al weight, and a 1% to 3% rate of
malformed fetuses (Hood, et al, 1977). Matsumoto et al (1973) reported decreased
fetal weight in oral doses of up to 40 mg-arsenate/kg-bw/day administrated to
pregnant mice for three consecutive days. Diets containing up to 100 mg-arsenite/kg-
diet, however, were reported to have had no effect on oftspnugt (Kojima, 1974). No
data regarding the teratogenicity of inhaled arsenic could be ;ound iii the literature.
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Mutapenidty

Arsenic compounds are reported to test weak or negative in most bacterial assays for
mutagenicity (Nishioka, 1975). „,„-, -~—
Carcinogenicity

The majority of tests in which experimental animals were exposed orally to a variety
of arsenic compounds produced negative results regarding Carcinogenicity (Hueper
and Payne, 1962; Baroni et al, 1963; Byron et al, 1967). Hueper and Payne (1962)
and Baroni et al (1963) reported no increase in the incidence of tumors in mice that
were subjected to 0.0034% or 0.01% arsenic trioxide in drinking water. Negative
results were also reported for a similar study in which 5 mg sodium arsenite per liter
drinking water was administered to mice (Kanisawa and Schroeder, 1967 and 1969).
Another study in which dogs were fed diets containing 5-125 mg/kg-As for two yea/s
reported no tumorigenic activity (Byron, et al, 1967). A few studies have, however,
reported tumorigenic effects of arsenic treatment (Schrauzer et al, 1978; Knoth, 1966
and 1967). Mice administered Fowler's solution (1% arsenic trioxide) orally
once/week for 5 months were reported to show an increase in adenocarcinonias of
the skin, lung, peritoneum and lymph nodes (Knoth, 1966 and 1967). Schrauzer et al
(1978) reported 2 mg As/L water increased the growth rate and incidence of multiple
tumors in test animals already exhibiting tumorigenic effects. Mixed results were
reported in arsenic inhalation studies (Ishinishi ei al, 1976; Ivankovic et al, 1979).
Shirachi et al, 1983; Kanisawa and Schroeder, 1967 and 1969; Ishinishi et al (1976)
reported no significant increase of tumor incidence between test animals
intratracheally administered 0.26 mg arsenic trioxide, 3.95% arsenic in copper ore, or
10.5% As in refinery blue condensate for 15 weeks over controls. Invaiikovic et al
(1979), however, reported lung tumors in 9 out of 15 rats administered a single dose
of 4% calcium arsenate intratracheally.
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1.2 EPA Classification of Carcinogentcity

Based upon epidemiological data, the U,S. EPA has classified arsenic as Group A
Human Carcinogen.

1.3 Quantitative Indices of Toxidtv

Arsenic has been classified by the U.S. EPA as a human carcinogen, therefore,
neither an AIS (acceptable intake subchronic) nor an AIC (acceptable intake
chronic) has been established. A cancer potency factor of 1.5 (mg/kg/day)~* (U.S.
EPA, 1987), assuming a human intake of 2 L of water/day and 100% oral absorption,
was calculated for oral exposure to arsenic based on a correlation between skin
cancer and arsenic ingestion (Tseng et al, 1968). A factor of 50.1 (mg/kg/day)~* has
been set by the U.S. EPA (1986a) for inhalation exposure based on epidemiological
data from copper smelter workers (Brown and Chu, 1983) and assuming 30%
inhalation absorption and that a 70 kg human inhales 20 nr/day.

1.4 Regulatory Standards and Criteria

ACGIH (1980) has established a TWA of 0.2 mg/m3 for arsenic and soluble arsenic
compounds. NIOSH (1975) recommended a TWA (15-minute ceiling) of 0.002
mg/ra^. OSHA established a standard of 0.01 mg/nr for airborne inorganic As
(U.S. EPA, 1980b). U.S. EPA water quality criteria for the protection of human
health are : 0 (2.2 ng/1) for the consumption of aquatic organisms and drinking water
and 0 (25 ng/1) for drinking water only (U.S. EPA, 1986). Based on the nonthreshold
concentration for potential carcinogens established by EPA, zero concentration is
recommended for maximum protection of human health, while the concentration in
parentheses corresponds to a 10"6 excess lifetime cancer risk. The MCL (maximum
contaminant level) in drinking water is 0.05 mg/1.
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CHROMIUM

Chromium (Cr) can exist in several oxidation states from "2 to +6. In the
environment, where oxygen is present, chromium exists in three principal states:
elemental (Cr), trivalent (Cr III), and bexavalent (Cr VI) (Westbrook, 1979).
Hexavalent chromium is a moderately strong oxidizing agent and may react with
organic matter and other reducing agents to form trivalent chromium. The trivalent
and hexavalent forms are predominant.

The hexavalent forms of chromium, such as chromic acid or chromate salts, are
potentially more toxic than trivalent chromium compounds. This is most likely due to
the strong oxidizing capability of hexavalent chromium. The toxicity data for both
hexavalent and trivalent chromium, the most predominant forms of chromium, are
summarized in this assessment.

1.0 Human Health Effects

tn
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1.1 Summary of Toxicological Effects

1.1.1 Pharmacokinetics

In humans and experimental animals, gastrointestinal absorption of inorganic salts of
Cr III is repotted to be relatively low (less than 3%) (Mertz et al, 1965; Ogawa,
1976). Cr VI and organic complexes of Cr III are reported to be more readily
absorbed. Absorption of 2-10% for Cr VI and 10-25% for organic complexes of Cr
HI have been reported (U.S. EPA, 1987). Cr III is reported to be absorbed very
slowly through inhalation due to the fact that it forms insoluble complexes with
macromolecules (Baetjer et al, 1959); whereas, water soluble Cr VI is reported to be
absorbed rapidly through inhalation (Langard et al, 1978). Only a small fraction of
chromium (9% to 12%) is reported to be diffusible and reabsorbed from the kidney
(Collins et al,, 1961). A large portion of chromium is reported to circulate in
primarily a nondiffusible form (Collins et al., 1961). Cr VI reportedly crosses
bioiogical membranes by diffusion or attachment to a carrier molecule (Alexander et
al., 1982) where it is reduced to Cr III. The primary route of excretion of absorbed
chromium is through the urine (Kraintz and Talmage, 1952).
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1.1.2 Human Data

Acute Toxicitv

Trivalent chromium is an essential nutrient in trace quantities for glucose
metabolism. Upids and other carbohydrates may also be metabolized by chromium
(U.S. EPA, 1985). Acute exposures of humans and animals to soluble Cr VI and Cr
HI compounds via various routes of administration reportedly may produce liver and
kidney damage (ICF-Clement, 1987). Dermal exposure to chromic acid or Cr VI
salts reportedly may cause dermatitis and skin ulcerations (Burrows, 1978). Skin
effects were reported in an individual patch-tested three times with 0.005%
potassium dichromate solution and samples containing 0.0001% and 0.0004% Cr VI
(U.S. EPA, 1987). The immediate symptoms of acute exposure to chromium
reportedly include: nausea, vomiting, and diarrhea (U.S. EPA, 1985). NIOSH
(1983) report fatalities in humans exposed to doses of 0.5 to 1.5 g ̂ C^Oy and
estimate an LD5Q in children of 26 mg/kg (9.2 mg/kg Cr VI).

Sub-chronic Toxicity

No data regarding subchronic ingestion by humans of either Cr III or Cr VI could belocated in the literature reviewed.

Numerous studies regarding occupational exposure of humans to Cr VI via
inhalation have been documented. The most common reported effects were nasal
ulceration and performation. These symptoms were reported at various airborne
concentrations; 0.12 to 5.6 mg/m3 (Bloomfield and Blum, 1928), 0.18 to 1.4 mg/m3

(Kleinfeld and Russo, 1965), and 0.11 to 0.15 mg/m3 (Vigliani and Zurio, 1955).
Cohen and Kramkowski (1973) also reported nasal ulceration or perforation on
chromium-plating plant workers with one year of employment at much lower•iairborne concentrations, 0.71 to 9.12 ug/m . No data regarding subchronic
inhalation of Cr III by humans could be located.

Chronic Toxicity

LPl
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No case studies regarding chronic human exposures to Cr III by inhalation or
ingestion could be located in the literature reviewed. No adverse health effects were
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reported in a family that had ingested Cr VI at approximately 0.03 mg/kg/day for
three years in a well used for drinking water (Davies and Lieber, 1951). Bloomfield
and Slum (1978) reported nasal liberation or perforation in workers chronically
inhaling Cr VI at 0.12 to 5.6 mg/m3 for one week to three years, Subchronic and
chronic dermal exposures to chromic acid (Cr VI) were reported to cause dermatitis
and skin ulcerations (Burrows, 1978).

Carcinogenicitv

Data regarding the oral carcinogenicity of both trivalent and hexavalent chromium in
humans was not available in the literature reviewed. Occupational exposure to
chromium by inhalation has been documented in the chromate manufacturing and
ferrochromium industries. Exposure was to both Cr III and Cr VI, however, Cr VI
was potentially the causative agent in excess cancer risk in workers (U.S. EPA,
1984a). Chromate workers studied by Mancuso (1975) over a series of years were
reported to have 50% mortality from lung cancer. Studies in which workers were
occupationally exposed only to Cr VI reported a correlation with the incidence of
lung cancer (Davies, 1979; Langard and Horseth, 1975).

1.1.3 Animal Data

vO
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in
r-oo

Acute Toxicitv

In rats the oral LD50 for Cr III is reported to be from 600 to 2,600 mg/kg (Smyth, et
a!., 1969). An LD5g of 19.8 mg/kg is reported for Cr VI administered orally to rats
(NIOSH, 1983).

Subchronic Toxicitv

A study of the subchronic oral toxicity of trivalent chromium to rats reported NOEL
(No observed effect level) of 25 ppm CrCL^ (8.2 ppm Cr III) (MacKenzie et al,
1958). Akatsuka and Fairhall (1934) reported no effects in cats exposed to Cr 113 at^3.3 to 83 rng/nr via subchronic inhalation exposure.

Subchronic oral exposure of male and female rats at 0 to 25 ppm Cr VI in drinking
water for one year resulted in no observed effects at any level of treatment, or a
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NOEL of 2.5 mg/kg/day (MacKenzie et al, 1958). Data regarding subchronic
inhalation toxicity of Cr VI to experimental animals could not be located in available
literature.

Chronic Toxicitv

ii

Only one animal study for chronic oral exposure to Cr HI was located. Male and
female rats were administered 430 to 2150 mg/kg-bw for 120 weeks resulting in no
adverse effects (Ivankovic and Preussman, 1975). Chronic exposure of animals to Cr
III by inhalation could not be located in available literature.

One chronic study involving oral exposure of Cr VI to animals was found in the
literature reviewed. Anwar et al (1961) administered levels ranging from 0.45 to 11.2
ppm potassium chromate in drinking water to dogs for 4 years. No effects were
reported after examination of major organs and weighing spleens, livers, and kidneys.
The NOEL, therefore, corresponding to 11.2 ppm is 0.089 mg - Cr Wkg/day. A
chronic inhalation study in which Cr VI was administered in an aerosol to mice at

•5 -54.33 mg Or Vl/rrr or 10 mg Cr Vl/nr for life reported a LOAEL (Lowest observed^adverse effect level) of 4.33 mg Cr Vl/nr or 1.07 mg Cr Vl/kg-bw/day (Netfesheim et
al, 1971).

Developmental and Reproductive Effects

Mertz, et al. (1969) reported that the placenta may be highly selective in its
permeability to both chromium species. Exposure of pregnant rats to 51Cr as Cr III
acetate in drinking water did not result in the transfer of ̂Cr to offspring. Gale
(1978) and Gale and Bunch (1979) reported increased fetal deaths and external
abnormalities in hamsters administered CrO^ intravenously on a single day after
gestation. These effects were reported to occur at levels resulting in depressed
weight gain and kidney tubular necrosis in the mother animal. Gale (1982) reported
that teratogenic effects to hamsters via intravenous injections of CrO^ are strain
dependent. Fetal weight depression and increased external abnormalities were
reported in mice administered 14.64 - 24.4 mg/kg CrC^ intraperitoneally on day 8 of

^gestatiort(MatsumatQ, et al, 1976). No teproductiv&glfeeSsi were reported in rmce^or
rats administered drinking water containing 500 ppm K2Cr04 or mice fed diets
containing 1% ZnCr04 (U.S. EPA, 1988).
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Mutagenicitv

Trivalent chromium was not found to be mutagenic in bacUrial assays with or
without a mammalian activation system (Vennitt and Levy, 1974). Nakamuro et al
(1978) reported Cr III to be mutagenic in Bacillus subtilis but with a much lower
activity than Cr VI. Hexavalent chromium has been reported to be mutagenic in
bacterial systems in the absence of a mammalian activating system (Fukanaga et al,
1982, Bonatti et al, 1976) and not mutagenic when a mammalian activating system is
present (Lofroth, 1978). Cr VI is also reported to be mutagenic in eucaryotic test
systems (Fukanaga et al, 1982).

Carcinogenicitv

Schroeder et al (1965) and Ivankovic and Preussman (1975) reported that trivalent
chromium was not carcinogenic in mice by oral administration. Trivalent chromium
was also reported not to be carcinogenic by inhalation exposure (Levy and Martin,
1983; Baetjeretal, 1959).

Data regarding the carcinogenicity of hexavalent chromium to experimental animals
by oral exposure was not available in the literature reviewed. The induction of
tumors in experimental animals upon exposure to Cr III or Cr VI by inhalation has
not been reported (Baetjer et al. 1959).

1.2 EPA Classification of Carcinogenicitv

Based on inadequate data, the U.S. EPA has classified Cr III as Group D - Not
Classified. The U.S. EPA considers that sufficient evidence exists of respiratory
cancer in men occupationally exposed to chromium VI. The U.S. EPA, therefore,
classifies Cr VI as a Group A - Human Carcinogen.

I-3 Quantitative fridicyg of Jo\icity

^Based on a NOAEL (no observed, adverse effect level) of 13.99 mg trivalent-Cr/kg-
bw/day for depression of spteen and liver weights in rats (Ivankovic and
Preussman, 1975), and an uncertainly factor of 100, an AIS (acceptable intake
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subchronic) for subchronic oral intake is 13.99 mg/kg/day or 979 mg/man/day for a 70
kg human (U.S. EPA, 1984a). No dose-response data is available from which to
derive an AIS for subchronic inhalation of Cr III, The U.S. EPA (1986) has set
AIC (acceptable intake chronic) of 1.0 mg/kg/day for chronic oral exposure i
humans and an AIC for chronic inhalation of 0.005 mg/kg/day.

an
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Based on a NOEL (no observed effect level) of 2.5 mg/kg/day for oral exposure of Cr
VI in rats (MacKenzie et al, 1958), and an uncertainty factor of 100, an AIS of 0.025
mg/kg/day was established for a 70 kg human (U.S. EPA, 1986). The U.S. EPA
(1986) has recently set an AIC for oral exposure to Cr VI of 0.005 mg/kg/day. Since
Cr VI is reported shown to be a human carcinogen by inhalation, a cancer potency
factor has been derived for this route of exposure of 41 (mg/kg/day)°*(U..S. EPA,
1986).

1.4 Regulatory Standards and Criteria

The AGCIH (1983) has set a TWA-TLV for occupational exposure to Cr III at 0.5
mg/m3. U.S. EPA water quality criteria for the protection of human health are: 170
mg/1 for aquatic organisms and drinking water and 179 mg/1 for drinking water only.
The MCL (maximum contaminant level)for Cr III in drinking water is 0.05 mg/1.

TWAs have been set that are dependent on the solubility and carcinogenic potentials
of Cr VI: Noncarcinogenic Cr VI - 0.025 nig/m3, carcinogenic Cr VI - 0.001 mg/m3,
soluble chromic or chromous salts * 0.500 mg/m3, insoluble salts -1.000 mg/m , water
soluble compounds of Cr VI (noncarcinogenic) - 0.05 mg/m , and insoluble
compounds of Cr VI (carcinogenic) - 0.05 mg/m3 (U.S. EPA, 1984b). The U.S. EPA
water quality criteria for human health are: 50 ug/1 for aquatic organisms and
drinking water and 50 ug/1 for drinking water only. The MCL for Cr VI in drinking
water is 0.05 mg/1. The RMCL (recommended maximum contaminant level) for
total chromium is 0.12 mg/1.
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COPPER

Copper occurs in nature as the elemental metal (0 valence), and forms salts and
complexes with valences of + 1, +2 and, rarely, +3. In aqueous solution, copper
exists as Cu . Copper tends to form complexes with both organic and inorganic
ligands.

1.0 Human Health Effects

1.1 Summary of lexicological Effects

Copper is an essential nutrient for humans and is necessary for the proper
functioning of many imponant enzyme systems. Copper deficiency results in reduced
hemoglobin formation by cau' ing decreased iron absorption (NAS, 1977), reduced
elastin formation, teratogenesis and abnormal oxidase activity.

1.1.1 Pharmacokinetics

Copper may be absorbed by dermal, oral, or inhalation exposures. Schroeder et al
(1966) estimate an average daily intake of 2.5 to 5 mg-Cu from the diet with an
absorption by the GI tract of 3.2 and 0.2 mg, respectively. Copper absorption is,
however, affected by geographical location, climate, soil chemistry, diet, water
softness, and pH (U.S. EPA, 1984). Weber et al (1969) report an average net
absorption of copper of 60% in humans orally administered copper acetate, Evans
(1973) reported alimentany absorption in mammals to be localized to the upper Gl
tract and is influenced by other metals, levels of dietary protein, anions present, and
dietary levels of ascorbic acid. Quantitative inhalation absorption data was not
available in the literature reviewed, however, the reported presence of copper-
containing granulomas in humans exposed to Bordeaux mixture (1-2% copper
sulfate) suggests that respiratory absorption does occur (Villar, 1974; Pirnental and
Menezes, 1975). Batsura (1969) reported absorption in rats exposed to 50-80 mg-

-3Copper oxide/nr for 180 minutes. Copper oxide particles were found in the plasma
6 hours after the start of exposure. Bioaccumula'ion in biological organisms does not
tend to occyr uppriigpeated exposure indicating fairly rapid excretion.
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Acute/Subchronic Toxicity

Various effects from acute/subchronic exposures of humans to ingested
copper/copper sulfate have been reported and are as follows: nausea, vomiting,
epigastric pain, headache, dizziness, and abdominal cramps (Chattani et al, 1965;
Semple et al, 1960; Wyllie, 1957). Doses reportedly resulting in these symptoms
were: 0.25 - 7.6 g copper from deliberately ingested copper sulfate (Chattani et al,
1965); 0.143 mg/kg copper ingested in drinking water contaminated with copper
sulfate (Semple et al, 1960); greater than 0.1 ing/kg ingested in tea (Nicholas and
Brist, 1968); and 5.3 - 32 mg copper ingested from a copper cocktail shaker (Wyllie,
1957). Dermal exposure to relatively high doses of copper salts may produce skin
irritation and eczema. The inhalation of dusts and mists of copper salts through
occupational exposure may result in irritation of the mucous membranes and
pharynx and ulceration and perforation of the nasal septum. No adverse effects via
the occupational exposure of copper welders to copper fumes were reported at^concentrations up to 0.4 mg-Cu/m .

Chronic Toxicitv

In humans, Wilson's disease is the most studied form of chronic copper toxicity.
Wilson's disease is an inherited autosomal recessive disorder of copper metabolism.
This ailment reportedly results in increased copper deposition in the liver, brain, and
cornea (Schrceder et al, 1966; Evans, 1973). The high levels cf accumulated copper
may result in damage to erythrocytes, kidneys, corneast and the central nervoussystem (Scheinberg and Sternlieb, 1969). These effects occur at otherwise normal
exposures and are brought about by a reduced ability to metabolize copper. Chronic
exposure to CuSC>4 (3 to 15 years) by vineyard sprayers is reported to have resulted
in copper-containing benign granulomas in the lungs (Pimental and Menezes, 1975).
Metal fume fever in the occupational polishing of metal plates was reported in air
samples containing 0.12 to 0.30 rag Cu/m3 (Gleason, 1968). Reduction to levels of
0.008 mg Cu/nr caused no symptoms of this ailment.
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No reports of developmental or reproductive or reproductive effects in humans
assocmted with oral or inhalation exposure to copper are available in the literature.
Carcinngenirify

Data regarding the carcinogenicity of copper to humans is
literature. not available in the

1.1.2 Animal Data

Acute Toxicitv

No information could be found regarding the acute toxicity of copper to
experimental animals.

Subchrontc Toxicitv

Little information exists regarding the subchronic toxicity of copper in experimental
animals. Copper was reported to accumulate in livers and kidneys of rats fed copper
acetate in their diets for 16 months (Howell, 1959). An estimated exposure level*
based on consumption of 5% bw/day, was reported to be approximately 80 mg-
Cu/kg-bw/day. Dietary levels of 200 ppm copper have been used as growth
promoters in the production of hogs. Kline et al (1371) fed Hampshire and
Yorkshire pigs diets containing 0 to 250 ppm copper for 88 days which resulted in
accelerated weight gain and elevated levels of copper in the liver with ..tcreasing
dose. Copper levels of 500 ppm reportedly result in depressed growth rate and blood
hemoglobin concentration. Other studies have been conducted in which pigs were
fed various levels of copper. A dose of 750 ppm (22 mg Cu+^/kg-bw/day) added to
the diets of weaning female pigs were reported to result in toxic effects such as
reduced food conversion efficiency, growth depression and reduced hemoglobin
(Suttle and Mills, 1966). Data regarding subchronic inhalation toxicity in
experimental animaJs.is. not available m the literature.
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Chronic Toxicity

Data regarding chronic noncarcinogenic effects from exposure of experimental
animals to copper is not available in the literature.

Developmental and Reproductive

Low doses of CuSC>4 (500 and 1000 ppm) administered in the diets of mice were
reported to stimulate embryonic development by increasing litter size and fetal
weights (Lecyk, 1980). Higher doses (3000 and 4000 ppm) of CuSO4 in the same
study reportedly resulted in a low level of embryonic malformation. Levels of copper
reportedly resulting in teratogenic effects in mice were higher than those resulting in
toxic effects in pigs, therefore, these results should not be used for risk assessment
purposes (Kline et al, 1971).

Mutagenicitv

The available data derived from ifl vitro bioassays in microorganisms is not sufficient
to indicate mutagenicity of copper (U.S. EPA, 1984). Positive results were reported
in a reverse mutation assay using 2 to 10 ppm copper sulfate on Escherichia coli
(Dcmerec et al, 1951). Moriya et al (1983), however, reported negative results in E.
coli and various strains of Salmonella typhimurium. Negative results were also
reported using Saccharomyces cerevisiae and Bacillus subtiHs (Singh, 1983; Nishioka,1975).

Carcinogenicity

Bionetics Research Labs (BRL, 1968) subjected two strains of mice, from 7 days of
age until 28 days old, to 1000 mg copper hydroxyquinoline by gavage and then in the
diet at 505.6 ppm copper. These animals were sacrificed at the age of 78 weeks and
showed no statistically significant increases in tumor incidence. In this same study, 28
day old male and female mice of the two strains tested were maintained on this diet
and given a single subcutaneous injection of 1000 mg copper hydroxyquinoline. At
78 weeks of age, the animals were killed and examined for tumors. A statistically
significant increase in reticulum cell sarcomas was reported in one strain of malemice.
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1.2

copper as Group D - Not Classified. caused the I J S PP AA

Based on a NOAEL (No observed adverse effect level) of 3.2 mg-Cu/kg-bw in pigs
orally exposed to copper sulfate (Kline et al., 1971), and an uncertainty factor of 100,
an equivalent exposure can be calculated for a 70 kg man of 2.2 mg-Cu/man/day.
Due to the similarity of this quantity with the U.S. EPA derived ADI (allowable daily
intake) of 2.6 mg/day, the AIS (acceptable intake subchronic) has been set at 2.6
mg/day for oral intake of copper. An AIS for subchronic inhalation exposure to
copper cannot be derived due to the lack of experimental data. The U.S. EPA
(1984) established an AIC (acceptable intake chronic) for chronic oral intake of
copper of 2.6 nig/day. This number is based on an ADI of 2.6 mg/day estimated as
the human LOAEL (lowest observed adverse effect level) for acute gastrointestinal
symptoms ( Chattani et al., 1965). The AIC for chronic inhalation exposure to
copper is 0.14 mg of copper vapors or fumes/day and 0.71 mg copper mists ordusts/day.

1.4 Regulatory Standards and Criteri

The ACGIH (1983) has set the TWA-TLV for copper fumes at 0.2 mg-Cu/m3 and
the TLV for copper dusts and mists at 1 mg-Cu/m3 of air. The U.S. EPA (1980a),
based on the organoleptic threshold of copper has set the ambient water quality
criterion for human effects at 1.0 mg/1. This level is also used as the criterion for
drinking water based on organoleptic data. The proposed RMCL (recommended
maximum contaminant level) for copper is 1.3 mg/1.
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LEAD

Lead is a heavy metal that exists in three oxidation states: 0, +2, and +4, The
inorganic chemistry of lead is dominated by the divalent (+2) oxidation state. Lead
exists as a metal or alloy in the 0 valence state, A large number of organic lead
compounds are known involving the tetravalent (+4) oxidation state of lead.

1.0 Human Health Effects

1.1 Summary of Toxicological Effects

1.1.1 Pharmacokinetics

Lead can be absorbed by the oral or inhalation exposure route. Gastrointestinal
absorption of lead varies considerably depending on chemical form, dietary intake,
and age (U.S. EPA, 1984a). Low dietary calcium or iron, high dietary fat, or low or
high dietaiy protein enhances lead absorption (Baritrop and Khoo, 1975).
Absorption from liquids is five to eight times the absorption from food (U.S. EPA,
1977). GI absorption of lead in adults is 5 to 10% and 24 to 53% in young children
and infants. The deposition and absorption of inhaled lead depends on particle size,
chemical form and the rate and depth of breathing (Randall et al., 1975; Nozaki,
1966; Chamberlain et al., 1975).

Absorption via the respiratory tract may be greater in children based on body weight
relationship. Children, especially infants, were reported to retain much higher
amounts of lead than adults (Barry, 1981). It is reported that adults eliminate
approximately 90% of lead that has been ingested in the feces before it is absorbed
by the gastrointestinal tract (Wetherill et al, 1974). Elimination after absorption is
primarily through the urine (Rabinowitz et al, 1973).

1.1.2 Human Data

Acute ToxicitY

Cases of acute lead poisoning in humans are not common and have not been studied
in experimental animals as thoroughly as chronic lead poisoning. Short term
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closures of ten days or less do not have adverse effects (U.S. EPA, 1984b).
Symptoms of acute lead poisoning from deliberate ingestion by humans include:
vomiting, abdominal pain, hemolysis, liver damage, and reversible tubular necrosis
(U.S. EPA, 1984a). Subacute exposures in humans reportedly may produce a variety
of neurological effects including: dullness, restlessness, irritability, poor attention
span, headaches, muscular tremor, hallucinations, and loss of memory.

Sjubchronic Toxicitv

Adverse health effects result from exposure to lead after the blood lead level exceeds
15 ug/dL, which takes a minimum of 35 days (U.S. EPA, 1985). For this reason, most
data on the effects of lead exposure in humans is based on blood lead levels.
Symptoms of lead toxicity, however, are not readily apparent even after this time
period. No effects have been reported in humans that can be explicitly attributed to
subchronic oral exposure to lead (U.S. EPA, 1984b). Information regarding
subchronic exposures to humans by inhalation exposure could not be found in the
available literature.
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Chronic Toxicity

Nortier et al (1980) report encephalopathy and renal damage to be the most serious
complications of chronic toxicity in man and the hematopoietic system to be the most
sensitive. An early clinical manifestation of lead poisoning is mild anemia which is
characterized by pallor, easy fatigability, irritability, and a mild headache. These
symptoms are often reported as mild behavior disturbance in young children. The
effects of lead on the formation of hemoglobin and other hemoproteins, causing
decreased levels or anemia, are detectable at lower levels of lead exposure than on
any other organ system (Betts et al, 1973). This system is affected in the following
ways: inhibition of several enzymes involved in heme synthesis i.e. delta-
aminolevulmic acid dehydratase, ferrochelatase, and delta-aminolevuinic acid
synthetase (Zielhuis, 1975; Secchi, et al, 1974), interference with the final step in
heme synthesis or the chelation of iron by protoporphyrin DC (Zielhuis, 1975), and
decreased red blood cell survival by the inhibition of pyrimidine-5-nucleotidase,
especially in children (Angle and Mclntire, 1979). Other effects include: inhibition
of the enzyme (renal-l-hydroxylase) involved in the final step of the synthesis of the
biologically active form of Vitamin D at a level of 12 ug/dL-blood (Manhaffey, 1982),
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hypertension in heavily exposed lead workers (Dingwall-Fordyce and Lane, 1963)
and peripheral nerve dysfunction in adults at levels of 30 to 50 ug/dL-blood
(Seppalainen and Hernberg, 1982). Children's nervous systems appear to be more
sensitive than adults at levels of 15 ug/dL-blood and higher (Benignus et al, 1981).

The U.S. EPA (1984b) in relating blood lead levels to lead exposure from food,
water, and dust/soil, have estimated the conversion of lead ingested via different
intake media to subsequent lead levels in blood. The U.S. EPA conversion for intake
via food is 0.02 ug/dl̂ blood per ug ingested by adults and 0.16 ug/dL-blood per ug
ingested for children. For intake via water, a slope estimate of 0.06 ug/dL per ug/L is
suggested. In children, the increase in lead levels in blood resulting from dust or soil
exposure was estimated by the U.S. EPA at 0.6 to 6.8 ug/dL-blood per 1000 ug/g lead
in dust. Blood lead levels in children from inhalation exposure in air have also been
evaluated by EPA and are reported to be 1,92 ug/dL-blood per ug/nr in the air.

In high doses, lead compounds may cause abortions, premature delivery, and early
membrane rupture (Rom, 1976). Premature fetal membrane rupture has been
reported to occur in pregnant women with blood lead levels of 26 ug/dL (Fahim et al,1976).

Carcmogepicity

No epidemiological data regarding the oral carcinogenic potential of lead could be
located in the available literature- Lead inhalation at chronic exposures may
reportedly result in a statistically significant increase in deaths due to tumors in the
digestive organs and respiratory systems in lead smelter workers and battery plantworkers (Rang et al, 1980).
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1.1.3 Animal Data

Acute Toxicitv

Acute oral lethal doses of lead in animals depend on chemical form, but usually
range from 500 to 30,000 mg/kg-bw. As stated earlier, acute toxicity has not been
studied extensively in experimental animals.

Sobchronic Toxicity

Several reproduction studies of the effects of the subchronic oral exposure of lead on
rats have been conducted (Kiramel et al, 1980; Grant et al, 1980; Fowler et al, 1980).
These studies report that lead acetate administered in drinking water at various
concentrations caused depressed body weights at 50 and 250 mg-Pb/L water,
histological changes in the kidneys of offspring, cytokaryomegaly of the tubular
epithelial cells of the inner cortex at concentrations greater than or equal to 25 mg/L
and postnatal development delays at 50 to 250 mg/L. The LOAEL (Lowest
observable adverse effect level) of 5 mg/L corresponds to a dose of 0.5 mg/kg-
bw/day. Data regarding subchronic inhalation of lead in experimental animals could
not be located in the available literature.

Chronic Toxicity

Chronic oral exposures of female Long-Evans rats to lead (5 mg-Pb/L-water)
reportedly resulted in slight effects on tissue excitability, systolic blood pressure, and
cardiac ATP concentrations. This reported LOAEL corresponds to a dose of 0.5
mg/kg-bw/day. Data regarding the chronic inhalation of lead in experimental animals
could not be located in the literature.

Developmental and Reproductive Effects

Most of the data regarding the teratogenicity and reproductive effects caused by lead
are inferred from subchronic and chronic exposures to rats and mice. Orally
administered lead in drinking water at levels of 50 to 250 mg/L resulted in postnatal
developmental delays (Kinimel et al, 1976). Higher oral doses of lead may result in
decreased fertility and |B|otGmc_^e în_a.^net^ of species (Hilderbrand et al,
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1973). A reduction in the number of offspring of rats and mice exposed to 25 mg
Pb/L drinking water with a chromium deficient diet was reported by Schroeder et al
(1970).

Mutagenicity

Lead is a cellular poison. Mutagenicity cannot, therefore, be deteraiLne_cLfrom short
term tests due to cellular toxicity (U.S. EPA, 1985).

Carcinogenicitv

iii

Several studies have reported tumor formation in experimental animals orally
administered specific lead salts, not normally ingested by humans (Zawirska and
Medras, 1972; Boyland et al, 1962; Ito, 1973). The carcinogenicity of inhaled lead to
experimental animals could not be located in the available literature.

1.2 EPA Classification of Carcinogenicitv

The U.S. EPA (1984b) has classified lead and lead compounds as Group C - Possible
Human Carcinogen. Those lead salts causing tumor formation in animals (and to
which humans are not environmentally exposed) are classified as Group B2 -
Probable Human Carcinogens.

1-3 Quantitative Indices of Toxicitv

An AIC (acceptable intake chronic) for oral exposure to lead of 1.4 ug/kg/day has
been established by the U.S. EPA (1986).

1*4 Regulatory Standards and Criteria

The ACGIH (1980) has established a TLV (threshold limit value) of 0.15 mg/m3 and
an STEL (short term exposure limit) of 0.45 mg/m** for inorganic compounds, dust
and fume. Specific TLVs for lead arsenate and lead chromate have been established
at 0.15 mg/m3 and 0.05 rag/ro3, respectively (US. EPA, 1934b). US. EPA ambient
water quality criteria for human health are: 50 U&/I for the ingestion of aquatic
organisms and dririJsng water and 50 ug/1 for drinking water only (U.S. EPA, 1986).
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ZINC

Zinc is a metallic element occurring in nature in the zero valence (metal and alloys)
and +2 valence (compound) states. Zinc may form compounds with both inorganic
and organic ligands.

Zinc is associated with relatively low toxicity and is an essential trace element for
humans and domestic animals (National Research Council, 1978). The human
recommended daily allowance (RDA) of zinc for adults is 15 mg (NAS, 1980). Zinc
toxicity is reported to occur at levels at least an order of magnitude greater than the
RDA.

1.0 Puff?an Health Effects

1.1 Summary of Toxicological Effects

1.1.1 Pharmaco kinetics

Absorption of zinc may occur orally and through inhalation. Gastrointestinal
absorption is dependent upon the intrinsic content of zinc in the organism and
dietary levels of other nutrients that may influence uptake levels (U.S. EPA, 1980b).
Spencer et al (1965) reported GI absorption levels in human volunteers ranging from
20-80% with a mean of 50%. Zinc uptake has been shown to be enhanced by
simultaneous protein intake (NRC, 1978). The fate of inhaled particles (aerosols)
containing zinc in a biological organism depends upon particle size and solubility, and
upon general lung condition.

1.2 Human Effects

Acute Toxicitv

Acute toxicity of zinc in humans has been reported from foods stored in galvanized
containers (Brown et al, 1964). Reported levels were: 1000 ppm in chicken with
tomato sauce and spinach stored approximately 24 hours in galvanized vats and 2200
tng/1 in fruit punch in galvanized containers. Brock et al (1977) reported acute zinc
poisoning in a woman administered 7.4 g of zinc sulfate as parenteral nutrition.
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Symptoms included pulmonary edema, jaundice, vomiting, diarrhea, and oliquria.
Consumption of punch stored in a galvanized container with a 443 ppm zinc content
was reported to result in chills, dizziness, nausea, vomiting, and headache (Lapham
et alt 1983). Hooper et al (1980) reported a 25% reduction in high-density
iipoprotein-cholesterol levels in young males orally administered 440 mg zinc
sulfate/day for 5 weeks. This effect along with an increase in the .low-density
lipoprotein-cholestrol level was reported by Chandra (1984) in adult males orally
administered 150 mg elemental zinc/day for 6 weeks. A reduction in immune
response was also reported in the adult males indicating a deleterious effect to the
immunologic system as well as the cardiovascular system after ingestion of excessive
amounts of zinc.

Subchronic Toxicity

Various studies in which zinc was administered to humans via subchronic oral
exposures have reported a LOAEL (Lowest observed adverse effect level) and a
NOAEL (No observed adverse effect level) that are quite similar. A LOAEL of 2.14
mg/kg-bw/day was reported in a study in which zinc was administered orally to
accelerate wound healing in young men (Pories et al, 1967). A study conducted by
Greaves and Skillen (1970) of a similar nature in which zinc was given to patients also
to accelerate the healing of leg ulcerations reportedly resulted in a NOAEL of 2.14
mg/kg-bw/day. A NOAEL of 1.93 mg/kg-bw/day (Hallbrook and Lanner, 1972), a
NOAEL of 2.14 mg/kg-bw/day (Serjeant et al, 1970) and a LOAEL of 2.14 mg/kg-
bw/day (Prasad et al, 1975) were reported in other studies in which zinc was
administered as a healing agent. Subchronic inhalation of zinc in humans is primarily
a result of exposure to fumes or dusts in occupational environments.

Chronic Toxicitv
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Metal fume fever has been reported to occur in workers chronically exposed to zinc.
Symptoms reported include: coughing, dyspnea, weakness, fatigue, aching muscles
and joints, and general malaise (Anseline, 1972; Fishburn and Zenz, 1969).
Recovery usually takes one to two days. Drinker et al (1927) reported a TLV•3(Threshold limit value) of 15 mg zinc/m* for an 8-hour workday. The precise air
concentrations causing this effect were not quantified in the study citecl. Drinker jet
al (1927) reported that initial exposure of 2 volunteers to workroom levels of zinc
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III oxide fume for 2 to 3 consecutive days reportedly resulted in the onset of metal fume
fever. Reexposures, however, were reported to cause milder attacks, if at all,
indicating an acquired immune response.

Chmielewski et al (1947) reported frequent occurrences of chronic respiratory tract
infections in welders and fitters in a shipyard. Exposure levels exceeded the

•5maximum acceptable concentration of 5 mg/nr in air for zinc oxide. Chronic
conjunctivitis and dermatitis were reported in all groups examined.

Carcinogenicity

Data regarding the carcinogenicity of zinc *o humans could not be located in the
available literature.

1.1.3 Animal Data

Acute Toxicity

Several studies have been conducted to determine the acute toxicity to experimental
animals associated with oral or inhalation exposure to zinc. Lam et al (1985)
reported functional, morphologic and biochemical changes in the respiratory tract of
guinea pigs exposed to 5 mg/nr zinc oxide for 3 hours/day for 6 days. A decrease in
respiratory compliance was reported by Anidur et al (1982) in guinea pigs exposed to
1 mg/m zinc oxide for one hour. Migally et al (1982) reported morphological
changes in pulmonary alceolar macrophages of rats after an intratracheal injection of
0.5 mg zinc oxide. Gupta et al (1986), however, reported no toxic effects or gross
changes in lung morphology in guinea pigs 7, 15, or 30 days after a 50 mg
intratracheal injection of zinc oxide dust. Alien (1968) reported severe enteritis in
cattle that consumed 150 g of zinc/day in tainted feed for a couple of days. Loss of
appetite, weakness, depression and vomiting was reported in dogs that had ingested
zinc in unspecified quantities (Breitschwerdt et al, 1986).

Suhchnmic Toxicitv

Numerous subchronic oral exposure studies using experimental animals have been
^conducted. Relatively nigh levels of zinc reportedly result in adverse effects: a
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NOEL (No observed effect level) of 3000 ppm for rats (95 mg/kg-bw/day) and mice
(188 mg/kg-bw/day) (Maita et al, 1981) and a NOEL of 2500 ppm (125 mg/kg-
bw/day) in a subchronic rat study (Heller and Burke, 1927). Few subchronic
inhalation studies have been conducted on experimental animals. Pistorius (1976)oexposed rats to zinc oxide dust at 15 mg zinc oxide/mj and reported no differences in
lung function after continued exposure due to the formatipnof. .pulmonary
macrophages clearing the lungs of zinc oxide. _

Chronic Toxicitv

Chronic oral exposure studies conducted by Heller and Burke (1927) reported
NOAEL levels for rats of 250 mg zinc/kg-bw/day and 125 mg/kg-bw/day in two
separate studies. Aughey et ai (1977) administered 100 mg zinc/kg/day to mice in
their drinking water and reported hyperactive pituitaries, and hypertrophy of adrenal
cortexes and pancreatic islets.

Developmental and Reproductive Effects

An animal study conducted by Kumar (1976), reportedly resulted in a -significant
inciease in fetal resorptions in rats administered 100 ppm zinc orally. There are no
data indicating that orally administered zinc is teratogenic. A greater chance of
malformations may result from a zinc deficiency (U.S. EPA, 1987). Ferm and
Karpenter (1968) report that zinc sutfate administered simultaneously with 2 and 4
rug/kg cadmium to hamsters intravenously reduced the incidence cf teratogenic
effects in offspring. No malformations in rats fed diets containing 4000 and 5000
ppm zinc during gestation were observed by Ketcheson et al (1969). No information
regarding teratogenic or reproductive effects through inhalation exposure could be
located in the available literature.

Mutagenicitv

NRC (1978) reports no evidence of zinc mutagenicity in available literature.
Voroshilin et al (1978) reported chromosomal damage in the form of an increased
frequency of hyperdiploid cells in the bone marrow of rats exposed to 04 and 0.5oing/nr zinc oxide aerosol continuously for 5 months. Crebeili et al (1985) reported
zinc oxide to be nonmutagenic in the Salmonella reversion assay.
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Carcinoeenicity

No evidence exists indicating that zinc is a direct carcinogen via inhalation, ingestion,
or parenteral administration (U.S. EPA, 1987). Various studies, however, indicate
that zinc is involved indirectly in tumor formation as a growth promoter or inhibitor
(U,S. EPA, 1987). Wallenius et a! (1979) reported that oral cavity cancer was
induced earlier in female mice ingesting a diet containing 200 mg/kg zinc than those
fed 15 or 50 mg/kg zinc. Fenton and Burke (1985) found that TEPC plasma-cytoma
transplanted tumors were smaller in mice maintained on a 0.5 ug/g zinc diet versus 50
ug/g zinc. Fong et al (1978) reported increased formation of esophageal tumors in
animals given a zinc-deficient diet versus those administered 60 mg/kg zinc in their
diet. Testicular tumors have been reported in fowl and rats following the injection of
zinc salts into the testes (Sunderman, 1971; Nriagu, 1980). This route of
administration, however, cannot be used alone as evidence of carcinogenic potential.

1.2 EPA Classification of Carcinogenicitv

The U.S. EPA has classified zinc as Group D - Not Classified.

1*3 Quantitative indices of Toxicity

An AIS (acceptable intake subchronic) for oral exposure was derived from a
therapeutic level of 2.14 mg/kg/day zinc that was chosen as a human MED (minimum
effective dose). This corresponds to 14.9 mg/day for a 70 kg human, applying an
uncertainty factor of 10 for subchronic oral exposure (U.S. EPA, 1984). The AIC
(acceptable intake chronic) for oral exposure is the same as the AIS, or 2,14
mg/kg/day.
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1.4 Regulatory Standards and Criteria
•iTLVs have been set for various zinc compounds: 1 mg/nr for zinc chloride, 0.05

mg/nr for zinc chromates, 5 mg/m3 for zinc oxide fumes, and 10 mg/nr for zinc
stearate (U.S. EPA, 1984). The U.S. EPA water quality criteria for human health
are; 5 mgA for the ingestion of aquatic organisms and drinking water and S mg/1 for
drinking water only based on organoleptic effects.
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BENZENE

Benzene is a volatile, colorless, flammable liquid which possesses a distinct odor.
The chemical structure of benzene is a monocyclic, aromatic hydrocarbon. As a
result of its volatile nature, benzene release in the environment is largely due to air.
Therefore, the major source of benzene e^cp^uieJs.beJLeygdJoJbe from a.r (U.S.
EPA,1985).

1.0 Human Health Effects

1.1 Summary of Toxicologies! Effects

1.1.1 Phafmacokinetics

Benzene, a non-charged, low molecular weight, lipid soluble compound, is absorbed
readily via inhalation and ingestion. Dermal exposure is relatively minor as it is
poorly absorbed from the skin (NIOSH, 1974). Rikert et al (1979) and Parke and
Williams (1953) report that administration of benzene in air or via ingestion results in
rapid uptake and excretion. Following exposure via inhalation, humans and animals
metabolize benzene and eliminate it unchanged in expired air.

Benzene is reported to accumulate primarily in the fatty tissues ( Rickert et al, 1979;
Andrews et al, 1977). Benzene is metabolized to phenol, catechol, and
hydroquinone. These metabolites are formed in the liver and appear to be converted
and stored in the bone marrow where they accumulate (Andrews et al, 1977; Rickert
et al, 1979).

Approximately 50% of inhaled benzene is absorbed, 30% is retained, and the
remainder is expired unchanged (Hunter, 1968; Nomiyama and Nomiyama, 1974).
Nomiyama and Nomiyama (1974) report that elimination is biphasic with an initial
16.2% eliminated unchanged in approximately 5 hours.
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1.1.2 Human Data

Acute Toxicitv

Acute human exposures to benzene at high levels is characterized by vomiting,
nausea, headache, drowsiness, fallowed by depression, coma, and death (Mehlman,
1983). These symptoms reflect toxic effects to the central nervous system (Gerarde,
1960; Browning, 1965). Exposure to 25,000 ppm benzene in the air is reported to be
rapidly fatal (NAS,1976), Death is usually the result of respiratory or cardiac failure
(Holvey, 1972). The mild cemral nervous system effects appear to be reversible and
dependent on concentration with lower levels not producing these effects regardless
of the duration of exposure (U.S. EPA, 1985).

Subcbrooic Toxicitv

Data regarding the toxic effects resulting from subchronic oral or inhalation
exposures to humans was not available in the literature reviewed.

Chronic .Tpxlcily

Data regarding the effects of benzene to humans following chronic oral or inhalation
exposures could not be located in the literature reviewed. The toxic effects of
benzene have primarily been reported in epidemiological studies involving the
inhalation of benzene vapors in the workplace. Benzene has been a known
hematotcxin since the 19th century with the development of aplastic anemia in
workers producing bicycle tires (Santesson, 1897). The most frequent reported
hematological disorders include anemia, macrocytosis, and thrombocytopenia
(Mehlman, 1983). Hematological effects range from mild cases of anemia,
leukopenia, thrombocytopenia to lethal aplastic anemia, or pancytopenia (Mehlman,
1983). The lowest level producing changes in platelet counts in workers was reported
to be 10 ppm (Doskin, 1971; Chang, 1972). The life threatening consequences of
severe pancytopenia result from leukopenia, causing a decreased ability to fight
infection, and to thrombocytopenia, which may precipitate significant bleeding
(Mehlman, 1983). Vigliani and Saita (1964) and Savilahti (1956) have reported that
occupational exposure to 300_to_7fiO ppm benzene have been linked with blood

^dyscrasias. The lower limit of exposure resulting in hematologic effects in humans
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has been estimated to be less than 100 ppni (Pagnotto, 1972). Chronic exposure to
benzene may also result in acute myelogenous leukemia (IARC, 1982).

Mutagenicitv

Several investigators have reported significant chromosomal aberrations in workers
with a current or past history of benzene exposure, some persisting years after
exposure occurred (Fredga et al, 1979; Khan and Khan, 1973; Hudak and Gombosi,
1977; Pollini and Biscaldi, 1976).

Carcinogen Jcitv

Data regarding the carcinogenicity of benzene to humans as a result of chronic oral
exposure was not located in the literature reviewed. A causal relationship between
the incidence of leukemia and occupational exposure to benzene via inhalation has
been reported in various studies. Aksoy et al (1974) examined the incidence of
leukemia in shoe workers in Turkey exposed to benzene levels as high as 210 to 650
ppm for an average of 9.7 years. An annual leukemia incidence of approximately
13/100,000 workers was reported in this study. Aksoy (1974) also reports that
pancytopenia was present in 27.5% of the cases before the occurrence of acute
leukemia, occurring 6 months to 6 years later, Vigliani and Saita (1964) reported a
20-fold higher risk of acute leukemia in workers exposed to benzene in northern
Italy. Benzene hematotoxicity was observed in 135 shoe workers, 13 of whom
developed myelogenous leukemia. Benzene concentrations were reported to be
between 200 to 500 ppm. Increases incidence of cancers of the lymphatic and
hematopoietic system was reported in male rubber workers compared with all other
industrial worker deaths in 1959 (U.S. DHEW, 1961). A statistically significant
excess of leukemia was reported by Infante et al (1977) in white males exposed to
benzene in the manufacture of a rubber product from 1940-1949. A fivefold
excessive risk of all leukemias and a tenfold excessive risk of myelocytic and
monocytic leukemias combined were reported in this study. The air
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concentrations were generally below the recommended limit in effect during the
period of the study.

1.L3 Animal Data

Acute Toxicity

No studies involving single, high doses of benzene administered to experimental
animals orally or via inhalation could be located in the literature reviewed. Various
studies, however, involving subacute (less than or equal to one month) inhalation
exposures have reported effects in dogs and mice. Hough and Freeman (1944)
reported leukopenia in dogs exposed to 600 to 1000 ppm benzene for 12 to 15 days.
Petrini (1941) reported fatal anemia in mice exposed to 600 to 1000 ppm within 12 to
15 days.

Subchronic Toxicitv

Wolf et al (1956) reported hematopoietic effects in female Wistar rats exposed to
benzene by gavage 5 days/week for 187 days at levels ranging from 10 to 100 mg/kg.
No effects were reported in a group receiving 1 mg/kg benzene, slight leukopenia was
reported at the 10 mg/kg level, and leukopenia and erythrocytopenia were reported
at the 50 and 100 mg/kg dose levels. A NOEL (no observed effect level) of 1 mg/kg
is suggested from this study for leukopenia and/or erythrocytopenia in female rats.
Subchronic inhalation exposures have also been performed on experimental animals,
Deichmann et al (1963) exposed Sprague-Dawley rats to 15 to 831 ppm benzene for
20 hrs/week for 5 to 13 weeks and reported the following: significant leukopenia
within 2 to 4 weeks, in the 831, 65, and 61 ppm dose groups exposed 6 hrs/day, 4
days/week; slight leukopenia 5 to 8 weeks, in the 47 and 44 ppm dose groups; and no
leukopenia in animals exposed to 31 ppm for 4 months. A NOEL of 31 ppm can be
suggested for leukopenia in rats.
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Chronic ToxM jy

Data regarding the chronic oral toxicity of benzene in experimental animals was not
available in the literature reviewed. Snyder et al (1980) exposed rats and mice to 100
or 300 ppm benzene by inhalation, 6hrs/day, live days/week for life. Rats were
reported to exhibit lymphocytopenia, anemia, and decreased survival. These effects
were also reported in the mice as well as granuiocytosis and reticulocytosis.

Reproductive Effects

Nawrot and Staples (1979) reported significant maternal lethality and embryonic
resorption in pregnant mice administered 0.3, 0.5, or 1.0 mg/kg/day benzene by
gavage during days 6-15 of gestation. These authors also reported that no significant
benzene-related change in the incidence of malformation was seen in the mice given
1,0 mg/kg/day benzene during days 6-15 or 12-15 of gestation. Lyon (1975) reported
that male mice administered benzene intraperitoneally and mated to nonexposed
females produced no offspring with congenital malformations. Doses were not
specified in this study. Kuna and Kapp (1981) exposed Sprague-Dawley rats to 10,
50, and 500 ppm benzene via inhalation 7 hrs/day on days 6-15 of gestation. The
following results were reported for the 50 and 500 ppm dose levels: A decrease in
maternal weight gain; significantly lower mean body weights of li /e fetuses compared
to controls; and increased frequency of minor skeletal variants and maternal toxicity.
No malformations were reported at the 10 and 50 ppm dose levels. A NOEL of 10
ppm is suggested for fetotoxic effects in rats from this study. Murray et al (1979)
exposed mice and rabbits to benzene vapors at 500 ppm. Mice administered this
dose 7 hrs/day on days 6-15 of gestation were reported to have significantly lower
mean body weights versus controls whereas rabbits did not. Mice were also reported
to have increases in several minor skeletal variants indicating delayed development
and no major malformations, rabbits did not exhibit these effects.
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Mutagenicity

Nylander et al (1978) reported that benzene was not mutagenic in Drosophilia
melanogaster. Several mutagenicity tests using bacterial and yeast systems
reportedly produced negative results: Salmonella fr'phimurium tested with and
without metabolic activation (Kaden et al, 1979; Lyon, 1976); Escherichia coli
(Rosenkranz and Leifer, 1980); and Saccharomyces cerevisiae (Cotruvo et al, 1977).
Chromosomal aberrations were reported in bone marrow cells from rabbits (Kissling
and Speck, 1971), mice (Meyne and Legator, 1978), and rats (Anderson and
Richardson. 1979). Tice et al (1980) reported excessive sister chromatid changes in
mice exposed to 3100 ppm benzene by inhalation for four hours.
Carcinogenicity

Maltoni and Scartano (1979) reported both solid tumors and leukemias in 13 week
old male and female rats administered benzene by gavage at doses of 50 or 250
mg/kg, 4 to 5 days/week tor 52 weeks. After 144 weeks, 25% had Zymbal gland
tumors, 6.2% has skin carcinomas, and 12.1% had leukemias.

1.2

Xr*zTr^s»̂ ~r-^«-
1*3 tive Indi

Based on the U. S. EPA classification of carcinogenicity for benzene, neither an AIC
(acceptable intake chronic) nor an AIS (acceptable intake chronic) for oral or
inhalation exposure exists. The carcinogenic potency factor for oral exposure to
benzene is .052 (nig/kg/day)-! and .026 (mg/kg/day)-l for inhalation exposure (U.S.EPA, 1987a).
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1.4 Regulatory Standards and Criteria

ACGIH (1980) has established a TWA of 30 mg/m3 (10 ppm) for occupational
exposure to benzene. NIOSH (1974) has set a 60 minute ceiling of 3.1 mg/m3 (1
ppm). The U.S. EPA (1986) has set ambient water quality criteria for the protection
of human health corresponding to a 10-6 excess lifetime cancer risk at 0.66 ug/L for
the consumption of benzene in drinking water and aquatic organisms and 0.67 ug/L
for drinking water only.
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ETHYLBENZENE

Ethylbenzene is an aromatic compound consisting of an ethylated benzene ring
(€^502^). It is commercially produced by the alkylation of benzene with
ethylene.

1.0 IfcimaD Health Effects

1.1 Summary of Toxicologies! Effects

1.1.1 Pharmacokinetics

Bardodejova and Bardodej (1970) reported 64% absorption of ethylbenzene after
inhalation exposure of human volunteers to 100 to 370 mg/nA Percent absorption
following the ingestion of ethylbenzene by rats could not be located in available
literature, however, effects have been reported similar to those following inhalation
indicating that gastrointestinal tract absorption does occur. Absorption through
human hand skin of aqueour. ethylbenzene of 118 ug/cm^/hour was reported by
Dutkiewicz and Tyras (1967).

Ethylbenzene undergoes rapid metabolism in humans with the primary metabolites
being mandelic acid (64%) and phenylglyoxylic acid (25%) (Sullivan et al, 1976).
This compound is reported to be eliminated rapidly through the urine (U.S. EPA,
1985). Excretion in rabbits was reported to be complete within 24 hours after
exposure to 1.78 grams ethylbenzene by gavage (U.S. EPA, 1985). Hagemann and
Angerer (1979) reported almost complete elimination of ethylbenzene 24 hours after
inhalation,

Bardodejova and Bardodei (1970) reported no toxic effects after inhalation
exposures of 100 ppm (434 mg/nr) ethylbenzene for 8 hours by human volunteers.
An increase in this concentration (increase not specified) reportedly resulted in
fatigue, headache, and mild eye and respiratory irritation* Smyth et al (1962) and
Faustpy (I960) reported the central nervous system and the lungs to be the target
organs tor acute exposures to ethylbenzene.
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Subchronic Tcwdcity

Data regarding the subchronic toxicity of ethylbenzene to humans via oral or
inhalation exposures could not be located in the literature reviewed.
Chronic Toxicitv

Data regarding the chronic toxicity of ethylL «. ,o humans via oral or i
exposure could not be located in the literature reviewed.

Data regarding the carcinogenicity of ethylbenzene to humans could not be locatedin the literature.

Anima| f

Acute Toxicitv

Acute LD^o values of 3.5 g/kg to 5.46 g/kg were reported for rats by an unspecified
exposure route and an acute LD5Q of 17.8 ml/kg was reported for rabbits dermallly
exposed to ethylbenzene (Smyth et al, 1962). An acute inhalation exposure of 4000
ppm (17400 mg/m •*) for 4 hours was reported to be lethal to 50% of the tested rats
(Smyth et al, 1962). Systemic effects to the liver, kidney, and central nervous system
have been reported (Wolf et al, 1956). Local effects are reported to include
conjunctivitis and slight necrosis of the cornea (Wolf et al, 1956; Smyth et al, 1962).
Subchronic Toxicity

The target organs for subchronic and chronic exposures to ethylbenzene in
experimental animals via ingestion or inhalation were reported to be the liver and
kidneys (Wolf et al, 1956). Liver and kidney effects were reported in rats orally
exposed to ethylbenzene for 6 months at doses of 408, and 680 mg/kg/day (Wolf at al,
1956). No effects were reported in the rats at the two lowest dose levels: 13.6 and
136 mg/Kg/day. Wolf et al_ (1956) exposed rats, guinea pigs and rabbits to
ethylbenzene via inhalation at 400, 600, and 1250 ppm 7 hrs/day, 5 days/week, for
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- - • - liver
rate

Chronic T1™!'™'*?

Data regarding chronic toxicity of ethylbenzene to experimental animals via ingestion
or inhalation could not be located in the literature reviewed.

Inhalation exposure of pregnant New Zealand rabbits to 435 or 4348 mg/m^
ethylbenzene vapor for 6 to 7 hours/day on days 1 to 24 of gestation was reported to
result in a reduction in the number of live offspring/litter (Hardin et al, 1981).
Hardin et al (1981) also exposed pregnant rats to the same doses and reported
maternal toxicity at the higher dose as indicated by increased liver, kidney, and
spleen weights and the presence of extra ribs in offspring at both doses.
Mutagenicity

Negative results were reported for mutagenicity tests in which several strains of
Salmonella typhimurium were exposed to ethylbenzene at concentrations up to 3
rag/plate (Nestmann et al, 1980; Florin et al, 1980). Negative results were also
reported for four common metabolites of ethylbenzene used in an Ames bacterial
assay (Salmona et al, 1976). Ethylbenzene did not increase recessive lethals in a
Prosophila test for this effect (Donner et al, 1979).

Carciaoggnjcitv

is on the list of chemicals that have been deferred for carcinogenicitytesting (NTP, 1983).
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1.2 EPA Classification of Carcinogenicitv

Based on the lack of data regarding the carcinogenicity of ethylbenzene in
experimental animals and humans, the U.S. EPA classifies this compound as a
Group D * Not Classified chemical.

1.3 Quantitative Indices of Toxic jty

The following values have been set by the U.S. EPA (1985) for noncarcinogenic
effects resulting from oral exposure to ethylbenzene: an AIS (acceptable intake
subchonic) of 0.97 mg/kg/day and an AIC (acceptable intake chronic) of 0.097
nig/kg/day. The AIC was derived from the Wolf et al (1956) study indicating a
NOEL (no observed effect level) of 97.14 mg/day in rats. Neither an AIS nor an AIC
has been established for inhalation exposure to ethylbenzene. Based on the lack of
data regarding the carcinogenicity in humans and experimental animals and humans,
a carcinogenic potency factor has not been derived.

1.4 Regulatory Standards and Criteria

The ACGIH (1983) recommends a TLV-TWA of 100 ppm and a TLV-STEL of 125
ppm for occupational exposure to ethylbenzene in the air. The OSHA TWA is 100
ppm. The U.S. EPA has set the following ambient water quality criteria for the
protection of human health and the environment: 1.4 mg/L for human consumption
of aquatic organisms and drinking water and 2.4 mg/L for the consumption of
drinking wuicr only; freshwater acute toxicity for aquatic organisms at 32,000 ug/L
and marina ucute toxicity at 430 ug/L. The U.S. EPA has proposed an MCLG of 680
ug/1 for ethyibenzene.
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TOLUENE

Toluene, also known as methylbenzene, is an aromatic compound consisting of a
methylated benzene ring (C^H5CU^). This compound is often an intermediate in
the synthesis of other orgajic compounds. Toluene has a lower water solubility and
is, therefore, lipophilic in nature. Due to its low water solubility, toluene is rapidly
volatilized into ambient air. Inhalation would, therefore, be the primary exposure
route for this compound in the environment.

1.0 Human Health Effects

1.1 Summary of Toxicological Effects

1.1.1 Pharmaco kinetics

Toluene absorption has been reported following oral, dermal, and inhalation
exposures. Toluene administered orally to rabbits was reported to be completely
absorbed from the gastrointestinal tract as indicated by a 74-80% excretion in the
urine and 18-19% excretion in exhaled air (Smith et al, 1954). Gastric intubation of
100 ul of toluene in male rats was reported to be relatively rapid with maximum
absorption occurring two hours after administration (Pyykko et al, 1977). Astrand et
al (1972) reported absorption through the respiratory tract, as observed in arterial
blood, after exposure to 100 to 200 ppm toluene. Inhalation exposures of 100 to 130
ppm toluene for four hours resulted in 40 to 60% retention by humans (Nomiyama
and Nomiyama, 1974). Dermal absorption directly related to concentration has been
reported in humans exposed to 160 to 600 mg/I (U.S. EPA, 1985).

In humans and animals, toluene excretion was reported to be rapid in expired air
(20% of the dose) and as the metabolite, hippuric acid, in the urine (70%) (Ogata et
al, 1970). Urinary excretion occurs within 12 hours after exposure (Astrand et al,
1972).
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Acute exposures of humans to toluene is mainly a result of the inhalation of vapors in
occupational or experimental scenarios or intentional abuse. Effects on the central
nervous system (CNS); such as fatigue, headache, muscular weakness, and
incoordination, were reported after exposure to 200 ppm (754 mg/ra ) for 8 hours
(Carpenter et a], 1944; von Oettingen et al, 1942). The severity of these effects
increased with an increase in toluene concentration. A NOAEL (No observed
adverse effect level) of 100 ppm toluene vapor for 8-hour exposure was established
based on these studies (von Oettingen et al, 1942),
Subchronic

Data regarding subchronic effects following oral or inhalation of toluene by humans
could not be located in the literature reviewed. Wilson (1943), however, reported
effects similar to those reported for acute exposures to toluene for subacute

-5occupational exposure after 1 to 3 weeks to 50 to 1500 ppm (189 to 5660 mg/m ).

Chronic Toxicity

Most of the data regarding the chronic toxicity of toluene come from inhalation
exposures, either intentional or occupational. Chronic exposures of 200 to 800 ppm
toluene vapors are reported to result in CNS disorders and possible peripheral
nervous system effects (Seppalainen et al, 1978). These same concentrations have
been reported to cause hepatomegaly and hepatic function changes (Grabski, 1961).
Cerebral and cerebellar dysfunction was reported by Sasa et al (1978) as observed by
ataxia, tremors, impaired speech, vision and hearing, and impaired memory
coordination in chronic toluene abusers. Renal disfunction has also been in chronic
toluene abusers (Moss et al, 1980). Mild throat and eye irritation at 200 ppm and
lacrimation at 400 ppm have been reported for inhalation exposure by Carpenter et
al (1944) indicating that toluene may be a mild sensory irritant.
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Cnrcinogenlcitv

Data regarding the carcinogenic effects of toluene in humans, either by oral or
inhalation exposure, could not be located in the literature reviewed.

AnimsLDais

The acute oral toxicity of toluene in adult rats is reported to be relatively low with an
U>50 of 70 g/kg (Kimura et al, 1971). The first sign of acute oral toxicity in the rats
was depression of the central nervous system at 2.0 g/kg. The LC50 for rats exposedvia inhalation for 6 hours is 4618 ppm (17,400 mg/m3) (Bonnet et al, 1982). No
effects wtcre reported at levels of 620 or 1100 ppm (2340 or 4150 mg/m3), decreased
coordination and irritated mucous membranes were reported at 1250 ppm (4710
mg/m ). A dermal LD50 of 12.2 g/kg was reported for rabbits (Smyth et al, 1969).

Subchrouic oral exposure of female Wistar rats to doses of 118, 354 or 5 90
mg/kg/da^ of toluene, 5 day/week for 27 to 28 weeks produced no toxic effects or a
NOAEL of greater than 590 mg/kg/day (Wolf et al, 1956). Male and female CFY
rats were exposed via inhalation to 1000 mg/m3 toluene for 6 hours/day, 5 days/week
for 6 months by Ungvaiy et al (1980). No toxic effects were seen in the male rats;
however, mi increased level of cytochrome P-450, decreased body weight, and an
increased iiver weight to total body weight was reported in the female rats. Similar
effects wife reported in the male rats exposed to 3500 mg/m3 toluene. Renal effects
were reported in rats treated at 600 ppm (2260 mg/m3) for 7 hours/day, 5 days/week
for 6 weob (U.S. EPA, 1985).
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Data regarding chronic oral toxicity of toluene to experimental animals was not
available in the literature reviewed. Male and female Fischer rats were exposed to
30,100, or 300 ppm of toluene (113,377, or 1130 mg/m3) 6 hour/day, 5 days/week for
24 months (CUT, 1980). Increased hemoglobin concentration and a decrease in
hematocrit levels was reported in the female rats only at the 100 and 300 ppm levels.

4 . . ^ _ _ _ _ * . . . . . - . . , - • ' ———m.,.-,^*—^*^.— *_*-————————————— --

Developmental aff4 Bgproducjj

Nawrot and Staples (1979) reported an increase in fetal mortality after exposing
pregnant CD-1 mice by gavage to 0 .3, 0.5, and 1.0 ml/kg/day (0.26, 0.43, and 0.87
g/kg/day) on days 6 to 15 of gestation. The highest dose level in this study resulted in
cleft palate in the offspring. Maternal toxicity was not reported. No fetotoxic or
teratogenic effects were reported in pregnant ICR mice exposed to 100 ppm (377
mg/m3) and 1000 ppm (3770 mg/m3) toluene vapor for 6 hours/day on days 1 to 17 of
gestation (Shigeta et al, 1982). Hudak and Ungvary (1978), however, after exposing
CFLP mice to 500 and 1500 mg/m3 toluene on days 6 to 13 of gestation, reported
death in the high dose mice after 24 hours and decreased fetal weight in the offspring
of the low close mice.
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Toluene hu& been shown not to be mutagenic in several strains of Salmonella
typhimuriiim (Bos et al, 1981; Snow et al, 1981) in pcherichia colj (Mortelmans and
Riccio, 1980) mid in Sa^cJiaipjayces cerevisiae (Mortelmans and Riccio, 1980).

CUT (19KO) reported that inhalation exposures of Fischer 344 rats to 0, 30, 100, or
300 ppm toluene for 24 months did not produce neoplastic, proliferative,
inflammatoiy, or degenerative lesions. No carcinogenic effects were reported after
topical application of toluene to the skin of mice for 20 weeks (Frei and Kingsley,
1968). 1% evidence of promotion was observed when toluene was painted on the
skin of ftiice twice/week for 20 weeks after initiation with 7,12 dimethyl-

Kingsley, 1968). ,_. _. _„._ . _ _ „„
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Based on no evidence of carcinogenicity in rats exposed to toluene experimentally or
humans exposed to toluene occupationally or by intentional use, toluene is classified
by the U.S, EPA as a group D - Not classified chemical.

The following values have been set by the U.S. EPA (1986) for noncarcinogenic
effects resulting from oral and inhalation exposure to toluene; An AIS (acceptable
intake subchronic) of 0.43 mg/kg/day for oral exposure is based on the NOAEL of
590 mg/kg derived from the Wolf et at (1956) study using rats; an AIC (acceptable
intake chronic) of 0.29 mg/kg/day for oral exposure is based on the NOAEL of 1130•irng/nr derived from the CIIT (1980) inhalation study also using rats; 1.5 mg/kg/day
has been established for both the AIS and AIC for inhalation exposure to toluene. A
carcinogenic potency factor has not been derived for toluene based on the negative
evidence of carcinogenicity obtained in an animal study and lack of evidence in
humans.

1.4 Regulatory Standards and Criteria

ACGIH (1983) recommends a TWA-TLV of 100 ppm and a STEL of 150 ppm for
occupational exposure to toluene. OSHA, however, has currently set a TWA of 200
ppm and a ceiling of 3GO ppm. The U.S. EPA has set ambient water quality criteria
ior the protection of human health and aquatic organisms as follows: 14.3 mg/L for
the human consumption of aquatic organisms and drinking water; 15 mg/L for the
consumption of drinking water only; freshwater acute toxicity to aquatic organisms -
17,5 mg/L; marine acute toxicity - 6.3 mg/L; and marine chronic toxicity - 5.0 mg/L.
The U.S. EPA has proposed an MCLG of 2.0 mg/1 for toluene.
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XYLENES

Xylene is an aromatic compound consisting of a benzene ring containing two methyl
groups. Three isomers of this chemical exist, o-,m-,and p-xylene, depending on the
position of the methyl groups on the benzene ring. These isomers, commonly
referred to as xylenes, have similar chemical and biological characteristics and
would.therefore,, exhibit similar toxicological effects. Xylenes have a low water
solubility and are rapidly volatilized into ambient air, therefore, inhalation is likely to
be the major source of exposure in the environment.
1.0

1.1.1 Pharmacokinetics

Absorption from the gastrointestinal tract has been inferred from a study in which
rabbits were orally administered 0.9 to 1.7 g/animal of xylene isomers reportedly
resulting in 85 to 90% urinary excretion (Bray et al, 1949). Xylenes are reported 10
be readily absorbed after inhalation. Inhalation exposures to humans of 100 to 1300-2

mg/mj were reported to result in 60% absorbtion from the inspired air (Riihimaki et
al, 1979; Astrandetal, 1978).

Metabolism of xylenes is by the oxidation of methyl substitution groups and ring
hydroxylation. Metabolites include: Methyl hippuric acid (95%) and xylenols (1-2%)
(Harper etal, 1975).

The target organs for distribution in mice exposed to xylenes via inhalation are
reportedly to the lungs, liver, and kidney as well as brain and adipose tissue. Two
hours later distribution to the intestine was reported (Bergman, 1978). The primary
route for elimination of xylenes is reported to be through urinary excretion of
metabolites, representing 95% of the absorbed dose and the remaining 5% by
pulmonary exhalation of xylene (Astrand et al, 1978).
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1.1.2 Human Data

Acute Toxicitv

NIOSH (1978) has reported an L£>50 of 50 mg/kg for humans exposed to xylenes
orally. Effects on the central nervous system resulting from xylene exposures are
reported to include: changes in numerative ability, short-term memory, and
electroencephalographic patterns (U.S. EPA, 1987). No toxic effects were reported•iin male volunteers exposed to 435 and 1300 mg/m xylenes via a 70 minute inhalation
period (Gamberale et al» 1978). Adverse effects on the pshychophysiological
functions were reported in a group of male students exposed to m-xylene at 391
mg/m3 for five consecutive days and one day the next week (Savolainen et al, 1980).

Data regarding the subchronic toxicity of xvlenes tn h, „
exposures was not available in the lUerLureTelld *" "* " ̂ ^

Data regarding the chronic toxicity of xylenes to humans via oral or inhalation
exposures was not available in the literature reviewed.

CarcinogeoMty

Data regarding the carcinogenicity of xylene to humans was not available in theliterature reviewed.

C
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Animal Data

Acute Toxicit

The LD$Q (dose lethal to 50% test animals) values for oral and inhalation exposures
to rats are: 4300 to 5000 mg/kg (NIOSH, 1978) and 20600 to 29000 mg/rn3 (4 hour
exposure) (Harper, et al, 1975), respectively.

Subchronic Toxicity ,. _ - . J - .

The effects of xylene on the livers of male Long-Evans rats were observed reported
after an oral dose of 200 mg/kg o-xyfene food (200 ppm)(Bowers et al, 1982).
Vesicles were reported in the hepatocytes of xylene-treated animals that could
potentially be involved in the elimination of xylene or its metabolites or both. The
estimated NOAEL (no observed adverse effect level) for rats from this study, based
on rat consumption of 5% of its body weight/day, is 10 mg/Kg/day. Carpenter et al
(1975) reported no effect on blood cell count, clinical chemistry, urinalysis, body,
liver or kidney weight in male dogs exposed to mixed xylenes at 770, 2000, and 3500
mg/irr for 6 hrs/day, 5 days/week for 13 weeks. Carpenter et al (1975) exposed male
rats to mixed xylenes (8% p-xylene, 65% m-xylene, 8% o-xylene, 19% ethyl/benzene)
at doses of 180, 460, and 810 ppm (770, 2000, and 3500 mg/m3) 6 hours/day, 5
days/week for 13 weeks. No biochemical or histological effects were reported at the
two lower doses, however, an increase in etythrocyte and monocyte counts was
reported after 3 weeks for the highest dose. This effect disappeared after the
seventh week of exposure. Savolainen et al (1982) exposed male Wistar rats to 300
ppm (1300 mg/nr^xylene 6 hours/day, 5 days/week, for less than 18 weeks, Brain
superoxide dismutase and cystolic glutathione peroxidase activity were reported to
decrease after 5 and 14 weeks, respectively, however, were comparable to controls at
the end of the exposure period.
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Chronic Tnvipi^ 475°
Reproductive Effcri

Fused sternebrae and extra ribs were reported in offspring of CFY rats exposed via
inhalation to 1000 mg/m3 of mixed xylenes 24 hours/day during the 9th to 14th days
of pregnancy (Hudak and Ungvary, 1978). These effects are reported to be
embryotoxic rather than teratogenic. Teratogenic effects were not reported in
Charles River rats exposed to 0,100, or 400 ppm (0,434, or 1730 mg/m3) during the
6th to 15th day of pregnancy (Litton Bionetics, 1978).

Mutagenicity

Mixed xylenes were not mutagenic in several strains of Salmonella tvphimurium
(Ames test) (Bos et ai, 1981; Florin et al, 1980), several strains of Escherichia coji
(McCarroll et al, 1981) or in the Drosophila recessive lethal test(Donner et ai, 1980).
Carcinogenic! ty

Data regarding the carcinogenicity of xylenes to experimental animals was not
available in the literature reviewed.

1.2

CM
Oin
r-oo

XYL-4

007592



1.3 Quantitative Indices of Toxicltv

The following values have been set by the U.S. EPA (1987a) for noncarcinogenic
effects resulting from oral or inhalation of mixed xylenes or specific xylene isomers:
oral A1S (acceptable intake subchronic) - 4.0 mg/kg/day, inhalation AIS - 0.44
mg/kg/day; oral AIC (acceptable intake chronic) - 2.0 mg/kg/day and an inhalation
AIC - 0.44 mg/kg/dr y. No carcinogenic potency factors have been established for any
of the xylene isomers based pn the Jac_kj)_f positive evidence in humans or
experimental animals,

\A Regulatory Standards and Criteria

The ACGIH (1983) recommends a TWA-TLV of 100 ppm (435 mg/m3) and a
STEL-TLV of 150 ppm (655 mg/rn3) for occupational exposure to xylene. NIOSH
(1975) recommends a 10 minute ceiling of 200 ppm xylene. OSHA (1981) has
promulgated a TWA limit of 100 ppm for exposure to xylene occupationally. No
ambient water quality criteria have been established for xylene. The U.S. EPA has
proposed an MCLG of 440 ug/I for xylene.
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APPENDIX T - SUMMARY OF GROUNDWATER LEVELS
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TABIE T-l
SUMMARY OF GROUNDWATER IEVHXS (ft)

Shallow Zone
SffiLL, NO.; i QHOl CW02 OW07 ___ ___ ___OW08 QWQ9 CM10
ELEVATION: 51.48 52.95 53.61 51.84 51.70 49.73

O9-May-83(l) * * 45.6
17-May-83(l) 49.6 46.1 46.1
26-May-83(l) * A 46.8
02nJun-83(l) * 46.9 46.6
24-Jun-83(l) 49.5 *6.9 46.4
29-Jul-83(l) 49.6 47.0 46.7
03-Apr-84(l) 49.9 47.0 45.7
18-Jan-85 49.9 47.7 46.7
02-Aug-85 ; A 43 .6 43.7
16-Aug-85 44.5 * A
28-Aug-85 46.0 43.2 42.9
03-Feb-86 49.1 46.2 44.6
21-Apr-86 47.2 44.2 44.0
06-Jun-86 48.9 45.7 44.4
23-\ftin-86 48.8 47.0 46.4
23-JU1-86 48.1 45.9 45.6
12-Aug-86 '48.4 44.9 44.8
15-Aug-86 : A A A
19-Sep-86 48.0 4P.5 44.7
21-Oct-86 48.4 46.2 45.5
21-NOV-86 48.5 45.9 45.7
27-Dec-86 ,48.9 47.7 46.9
28-Aug-87 46.0 44.3 44.4
16-Sep-87 46.2 43.6 43.6
17-Sep-87 . A * A
18-Sep-87 ; A * A
30-NOV-87 46.8 42.3 42.1

Notes
1. Denotes groundwater level
2. All elevations referenced

* *
43.9 44.2
44.6 46.6
45.5 47.9
49.2 *
44.7 *
44.7 *
44.9 *
45.6 *
41.5 *

A A
41.6 A
44.4 45.9
42.8 43 .9
44.8 47.3
44.7 47.9
43.4 45.8
43.2 44 .6

A A
43.4 45.0
43.9 47.0
43.7 47.0
45.1 48.6
42.3 42.3
41.7 41.2

* A
* A

41.5 41.5

measurements
to Mean Sea

3. Monitoring wells denoted with OW prefi

*
41.5
43.7
43.8
42.8

A
42.9
43.4
44.1
41 .4

A
41,8
41.7
40.9
43. 1
42.8
41.3
41.8

A
41.6
41.7
41 .2
43.0
40.2
40.5

A
A

41.3

OW11
50.91
*

45.8*
A
A
A

47.3
48.4
48.6
44. 1

A
44.7
47.2
45,4
48.0
43.8
45.9
46.8
*

46.6
47.1
46.8
47.9
43.9
44.0
*
A

45.6

OW13 OW14
51.07 51.47
* *

46.6 46.1
49.0 47.7
49.4 49 .3
48.7 47.7

A 48.5
49.2 *
49.5 49.1
49.7 49.6
44.4 44.2

A A
44.6 44.5
47.9 47.2
46.2 45 .3
49.0 48.8
48.7 48.5
47.3 47.1
47.9 47.4

A A
48.4 48 .0
48.3 48.1
48.1 47.2
48.9 48.8
44.5 44.4
43.2 44.3

A A
A A

44.7 44.2

MW01 MW02 MW03
53.24 52.81 51.20
*
A
*
*
*
A
A
A
A
A
A
*
A
*
*
*
A

44.0
A

44 .3
45.4
45.0
47.6
43.3
42.6

A
A

41.7

* *
A A
A *
* A
A A
A A
A A
A A
A A
* A
A A
A A
* A
* *
* *
* A
* *

44.1 A
A A

44.5 *
44.8 *
44.6 46 .0
45.8 47.5
43.2 43 .8
42.7 43.4

A A
A A

42.2 44.2

MW04 MW05
48.55 52.69

A A
A A
A A
A A
A A
A A
A A
A A
A A
* A
A A
A A
A A
A *
* *
* A
* *

45.0 *
* A

45.3 A
44.8 A
44.8 *
45.5 *
44.3 41.4
44.1 A
* A
* 40.7

44.5 38. 1

MK06
48.04

A
A
A
A
A
A

. *
A
A
A
A

1 *
! A

A
*

''.*t :; A
43.6

A
43.7
43.4
43.8
43.3
41.9

A
42.3

A
A

MSsTO?
51.97

A
A
A
A
A
*
A
A
A
A
A
A
A
A
A
A
A

45.7
A

45.9
46.3
45.5
47.7
43 .3
43.8

A
A

45.5

MK08
47.94

A
A
A
A
A
A
A
A
A
*
A
A
A
A
*
*
A
A
*
A
A
A
A

39.2
39.0

A
A

40.0

MW09
46.3^

A
A
A
A
A
*
A
A
*
*
A
A
A
A
*
*
*

45.9
45.6
46.0
45.8
45.4
45.9
44.7
45.0

A
A

45.8

by others.
Level datum.
x from

National Geodetic
Camp Dresser & McKee ret

Survey, 1978adjustment.
>ort to Houston Transit

Consultants - Cavalcade Contaminant Survey - Volume 1 - Engineering Report dated July 11, 1983.
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TABIE T-l (continued)
SUMMARY OF GROCNDWATER IEVEIS (ft)

Shallow Zone (continued)
WELL NO.:
CaSINGj&^aSj'-Lfc&te
DATE

1 8~vTari'™iS5
02~AiiCf~S5
16— AE*g^85
28-Aug-85
03-Feb-86
21-Apr-86
06-Jun-86
23-Jun-36
23-tful-86
12-Aug-86
15-Aug-86
19-Sep-86
21-Oct-86
21-NOV-86
27-Dec-86
28-Aug-87
16-Sep-87
17-Sep-87
30-NOV-87

MW10

jp5t«Sf
*********

34.4
34.4
34.1
34.3
34.8
35,5
34. 1
33.6
*

32.7

MW11

'&L>&%>
*
*
*
*
*
*
*
*
*
*
*
*
*

35.1
35.5
34.2
33. S
*

32.3

MW12

£&*€$
*
*
*
*
*
*
*
*
*

34.8
*

34.5
34.8
35.2
35.9
34.5
34.0
*

33.2

MW14

$&&$$
*
*
*
*
*
*
*
*
*

34.0
*

34.8
34.0
35.3
35.8
34.9*
34.8
33 .9

MW16

46,2®
*
*
*
*
*
*
ft
*
*

43.0
43. 1
43.5
43.7
42.6
43.4
41 .9
41 .3
*

41 .6

MW23

4&*€Q
**
*
*
*
*
**
*
*
*
*
*
*
*
*
*
*

42.9

P01

j-l*52
*
*
*
*
*
*

34.6
34.9
35.0
34.7
*

34.5
34.7
35.2
35.8
34.7
34. 1
*

33.3

P02

50.S6
*
*
*
*
*
*

35.1
35.7
35.7
35.1
*

35.1
36.1
35.7
36.4
34.4
33.9
*

33.2

P03

51.76
*
•A
*
*
*
*

36.1
33 .9
34.2
33.8
*

33.7
33.8
34.0
34.7
33 .0
32.7
*

31 .8

PQ4
ff*> /trt53.00

* :

*
*
*
*
*

35.1 :
35.6
36.5 ,
35.2*
35.2
35.2
35.5
36 .5
35.2
34.6*
33.7

P05

53.53
*
*
*
*
*

33.2
35 .0
35.3
36.9
*

34 .5
34.6
35.0
37.8
36.0
38.3
*

37.3
Notes

1. All elevations referenced to Mean Sea level datum, National Geodetic Survey,
1978 adjustment.
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TABLE T-l (continued)
SUMMARY OF GRQUNEWA.TER LEVELS (ft)

Deep Zone
WHO* NO.:

CASING
.ELEVA2XON:

SffiEE
18-<Tan-85
02-Aug-85
28-Aug-85
03-Feb-86
21-Apr-S6
Q6-Jun-86
23-Jun-86
23-<Jul~86
12-Aug-86
19-Sep~86
21-Oct-86
21-NOV-86
27-Dec-86
30-Dec-86
02-Apr-87
Q6-Apr-87
22-May-87
Q1-OU1-87
16-CTU1-87
28-Jul~87
04-Aug-87
28-Aug-87
16-Sep-87
17-Sep-87
30-NOV-87

CAV-OWQ6
53.67
-86.8
-87.2
-87.8
-86.6
-87.3
-87.1
-87.4
-87.5
-87.5
-87.5
-87.7
-87.8
-87.6*
-87.4
-87.4
-87.3*
-87.1
*
*

-87.1
-87.3*
-87.5

CT-OWQ1
60 .̂18
*
*
*
*
*
*
*
*
*
*
*

-81.6
*

-81.6
-82.4
-81.5
-81.3
*
*
*
*

-81.3
*

-81.3
-81.6

SCK-P06
50.47
*
*
*
*
*
*
*
*
*
*
*
•k
*
•ft

-93.0
-93.1
-92.4
*
*
*
*

-92.4*
-93.0
-91.1

SCK-P07
50.30
*
*
*
*
*
*
*
*
*
*
*
*
*
*

-87.3
-87.3
-87.0*
*
*
*

-87.1
*

-87.0
-87.2

SCK-EW02
50.92
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*

-90.7
*

-90.6
-90.5
-89.8
-91.9
*

-91.3
Notes
All elevations referenced to Mean Sea level datum,
National Geodetic Survey, 1978 adjustment.
Monitoring Well CT-CW01 located at former Crosstiitibers
(Hardy Street) wood preserving plant.
Monitoring Wells CAV-OW06 and CT-CW01 from Camp Dresser &
McKee report to Houston Transit Consultants - Crosstimbers
Contaminant Survey - Volume 1 - Engineering Report
dated July 11, 1983.
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TABLE U-l
SUMMARY OF GRQUNCMATER SAMPLING FIEU) MEASUREMENTS

Purged Wall Volumes fqal) EiJ Conductivity, furahos/cm) Temperature ( C]
Well Ideation

SCSHHB01
SCK-MW02
SCK-MW03
SCK^W04
SCK-W05
SCK-MW06
SCK-MW07
SCK-MW08
SCK-MNQ9
SCK-MWIO
SOC-MW11
SOC-MW12
SCK-MW14
SCK-MW16
SCK-MW23
SGK-P01
SCK-P02
SOC-P03
SCK-P04
SCK-P05
CAV-OW01
CAV-OW02
CAV-CW07
bAV-OTOS
CAV-CW09
CAV-OT10
CAV-OW11
CAV-OW13
CAV-<KL4

Round 1
10.5
10.3
11.9
12.5

6 .5
12 .4
14.8
5 .5

10.6
22 .6
15.5
20.1
19.6
25 . 3
8 .8

18.5
18.6
12 .8
20. 1
22.9
10.1
10.0
6 .4
7 .3
7 .5
8 .9
9 .4
9 .8
9.9

Round 2
10.4
10.1
11.8
12.4
NA
11.1
14.4
6 .25
10.6
2 3 . 0
15.9
20.5
19.9
24.1
NA

17.3
18.5
13.1
20 .5

7 . 3
10.1
8 .4
6.1
7. 1
7 .5
8 .6
9 .5
9 .8
9 .6

Round 1
6 .30
6.70
6.20
6.84
6.87
6.50
6.85
7.05
6 .70
7.19
7 .30
6 .70
6.50
12.15

7 .09
7.30
6.60
8 .00
7.50
12.26
9 .00
7.21
6 .30
7.14
7 .20
6.70
7.10
6 .60
7 .83

Round 2
6.39
6.63
6.62
6.59
NA

6 .79
6.71
7 .27
7.41
6 .88
8. 19
6 .28
6 .76
11.66
NA

7 .34
6.35
7 .09
7 .36
11.75
8 .87
6.46
6.72
6 .73
6 .68
6.52
6.58
6 .83
6.95

Round 1
790
720
670
1119
1420
700
870
944
910
1010
780
1150
820
4370
462
590
970
570
590
5640
1100
737
1610
928
822
725
800
485
588

Round 2
628
726
735
787
NA

650
714

1394
397
773
693
1103
732
2650
NA

560
766
692
791
3750
1156
540
1355
723
727
568
603 :
604
484

Round 1
19.0
18.5
20.0
19.0
19.5
19.0
18.5
19.0
23.0
18.5
18.5
19.0
19.0
22 .5
20.6
19.0
19.5
20.0
22.5
20.5
18.0
21.0
21 .0
18.5
21.0
18.5
21.5

; 20 .5
21.0

Round 2
19.0
19.0
19.5
20.0
NA

24.0
19.0
22.1
21 .0
21 .0
NA

21.0
22.5
21 .0
NA

19.0
21 .5
22 ,0
23 .0
19.0
22.0
21.0
18.0
21,0
NA

21 .0
19.0
18.5
19.0

;Notes:'
il. NA - Not Analyzed

i
A* i' 1" ,i
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TABLE U-2
SUMMARY OF DEEP GROUNDWATER SAMPLING FIELD MEASUREMENTS

IIIIIII

SCK-DWQ2
Round 1 Round 2

CAV-OW06
Round 1 Round 2

-purged Well
Volume (gal)

275 250

Conductivity
(umhos/cm)

Temperature

7 . 5 4 7 . 9 1
800 535

24 2 8 . 8

48

7 . 0
505

2 1 .0

115

6 . 8 0
465

19 .0

Round 3 fHPLCl
160

7 . 4 3
750

23 O

oo
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